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A,B,C,D A,C,D,E A,B,D,EA,C,D,FA,B,C,F A,B,D,F A,D,E,FA,C,D,GA,B,C,G C,D,E,GA,C,F,G A,C,D,I A,B,D,I A,D,E,IC,D,E,I A,D,F,IC,D,G,I A,D,I,JC,D,I,J D,E,I,J

A,B,C,D,EA,B,C,D,F A,C,D,E,F A,B,D,E,FA,B,C,D,G A,C,D,E,GA,C,D,F,GA,B,C,F,G A,B,C,D,I A,C,D,E,I A,B,D,E,IA,C,D,F,I A,B,D,F,I A,D,E,F,IA,C,D,G,I C,D,E,G,IA,B,C,G,H A,C,D,I,J A,B,D,I,J A,D,E,I,JC,D,E,I,J A,D,F,I,JC,D,G,I,J
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acc genotypes 119
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prop rem edges 0

1.0

1.5

2.0

2.5

3.0

3.5

4.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

0



Root

A B

C D

E F G

H

I

J

WT

A BE FGH

A,BA,E B,EA,F B,FE,FA,G B,GE,G F,GA,H B,HE,H F,HG,HA,C B,D

A,B,E A,B,FA,E,F B,E,FA,B,GA,E,G B,E,GA,F,G B,F,GE,F,GA,B,HA,E,H B,E,HA,F,H B,F,HE,F,HA,G,H B,G,HE,G,H F,G,HA,B,CA,C,E A,C,FA,C,GA,C,H A,B,D B,D,E B,D,FB,D,GB,D,H

A,B,E,FA,B,E,G A,B,F,GA,E,F,G B,E,F,GA,B,E,H A,B,F,HA,E,F,H B,E,F,HA,B,G,HA,E,G,H B,E,G,HA,F,G,H B,F,G,HE,F,G,HA,B,C,E A,B,C,FA,C,E,F A,B,C,GA,C,E,G A,C,F,G A,B,C,HA,C,E,H A,C,F,HA,C,G,H A,B,D,E A,B,D,F B,D,E,FA,B,D,G B,D,E,G B,D,F,GA,B,D,H B,D,E,H B,D,F,HB,D,G,HA,B,C,DA,C,H,I

A,B,E,F,GA,B,E,F,HA,B,E,G,H A,B,F,G,HA,E,F,G,H B,E,F,G,HA,B,C,E,FA,B,C,E,G A,B,C,F,GA,C,E,F,G A,B,C,E,H A,B,C,F,HA,C,E,F,H A,B,C,G,HA,C,E,G,H A,C,F,G,H A,B,D,E,FA,B,D,E,G A,B,D,F,G B,D,E,F,GA,B,D,E,H A,B,D,F,H B,D,E,F,HA,B,D,G,H B,D,E,G,H B,D,F,G,HA,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,HA,B,C,H,IA,C,E,H,I A,C,F,H,IA,C,G,H,IA,C,H,I,J

A,B,E,F,G,HA,B,C,E,F,GA,B,C,E,F,HA,B,C,E,G,HA,B,C,F,G,HA,C,E,F,G,H A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,G,HA,B,D,F,G,H B,D,E,F,G,HA,B,C,D,E,FA,B,C,D,E,GA,B,C,D,F,GA,B,C,D,E,HA,B,C,D,F,HA,B,C,D,G,HA,B,C,E,H,I A,B,C,F,H,IA,C,E,F,H,I A,B,C,G,H,IA,C,E,G,H,IA,C,F,G,H,I A,B,C,D,H,IA,B,C,H,I,JA,C,E,H,I,J A,C,F,H,I,JA,C,G,H,I,J

A,B,C,E,F,G,H A,B,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,E,F,H,IA,B,C,E,G,H,IA,B,C,F,G,H,IA,C,E,F,G,H,I A,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,D,G,H,IA,B,C,E,H,I,JA,B,C,F,H,I,JA,C,E,F,H,I,JA,B,C,G,H,I,JA,C,E,G,H,I,JA,C,F,G,H,I,J A,B,C,D,H,I,J
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A,B,C,D,E,F,G,H,IA,B,C,E,F,G,H,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J
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A,B,C,D A,B,C,EA,B,D,EA,C,D,E B,C,D,E A,B,C,GA,B,D,GA,C,D,G B,C,D,G A,B,E,GA,C,E,G B,C,E,GA,D,E,G B,D,E,GC,D,E,GA,D,E,F B,D,E,FC,D,E,FD,E,F,GA,B,D,HA,C,D,H B,C,D,HA,D,E,H B,D,E,HC,D,E,HA,D,G,H B,D,G,HC,D,G,HD,E,G,H D,E,F,HA,D,H,I

A,B,C,D,EA,B,C,D,G A,B,C,E,GA,B,D,E,GA,C,D,E,G B,C,D,E,GA,B,D,E,FA,C,D,E,F B,C,D,E,FA,D,E,F,G B,D,E,F,GC,D,E,F,GA,B,C,D,H A,B,D,E,HA,C,D,E,H B,C,D,E,HA,B,D,G,HA,C,D,G,H B,C,D,G,HA,D,E,G,H B,D,E,G,HC,D,E,G,HA,D,E,F,H B,D,E,F,HC,D,E,F,HD,E,F,G,HA,B,D,H,IA,C,D,H,IA,D,E,H,IA,D,G,H,I

A,B,C,D,E,GA,B,C,D,E,FA,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,GA,B,C,D,E,HA,B,C,D,G,HA,B,D,E,G,HA,C,D,E,G,H B,C,D,E,G,HA,B,D,E,F,HA,C,D,E,F,H B,C,D,E,F,HA,D,E,F,G,H B,D,E,F,G,HC,D,E,F,G,HA,B,C,D,H,IA,B,D,E,H,IA,C,D,E,H,I A,B,D,G,H,IA,C,D,G,H,IA,D,E,G,H,I A,D,E,F,H,I

A,B,C,D,E,F,GA,B,C,D,E,G,HA,B,C,D,E,F,HA,B,D,E,F,G,HA,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,D,E,H,IA,B,C,D,G,H,IA,B,D,E,G,H,IA,C,D,E,G,H,I A,B,D,E,F,H,IA,C,D,E,F,H,IA,D,E,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,IA,B,C,D,E,F,H,IA,B,D,E,F,G,H,IA,C,D,E,F,G,H,IA,D,E,F,G,H,I,J
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A,B,C,E,F A,B,D,E,FA,B,C,D,EA,B,C,D,FA,B,C,E,GA,B,C,F,GA,C,E,F,G A,B,C,D,GA,B,C,E,HA,B,C,F,HA,C,E,F,H A,B,C,D,HA,B,C,G,HA,C,E,G,HA,C,F,G,H A,B,C,H,IA,C,E,H,IA,C,F,H,IA,C,G,H,I A,C,F,G,J
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A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,E,F,G,H A,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,E,F,H,I A,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,E,G,H,IA,B,C,F,G,H,IA,C,E,F,G,H,I A,B,C,D,G,H,IA,B,C,E,F,G,J A,B,C,D,F,G,JA,B,C,F,G,H,JA,C,E,F,G,H,JA,C,F,G,H,I,J
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A,B,C,D,EA,B,C,D,I A,B,C,E,IA,B,D,E,I A,C,D,E,I B,C,D,E,I A,B,C,E,FA,C,D,E,F B,C,D,E,FA,C,E,F,I B,C,E,F,IC,D,E,F,IA,B,C,D,GA,B,D,E,GA,B,D,G,I A,B,C,D,H A,B,C,E,HA,C,D,E,H B,C,D,E,HA,B,C,H,IA,C,D,H,I B,C,D,H,I A,C,E,H,I B,C,E,H,IC,D,E,H,I A,C,E,F,H B,C,E,F,HC,D,E,F,H C,E,F,H,IA,B,C,D,J A,B,C,E,JA,B,D,E,J A,C,D,E,JA,B,C,I,JA,B,D,I,J A,C,D,I,JA,B,E,I,J A,C,E,I,JA,D,E,I,J A,C,E,F,JA,B,D,G,J A,B,C,H,JA,C,D,H,J A,C,E,H,JA,C,H,I,J

A,B,C,D,E,I A,B,C,D,E,F A,B,C,E,F,IA,C,D,E,F,I B,C,D,E,F,IA,B,C,D,E,GA,B,C,D,G,IA,B,D,E,G,I A,B,C,D,E,HA,B,C,D,H,I A,B,C,E,H,IA,C,D,E,H,I B,C,D,E,H,I A,B,C,E,F,HA,C,D,E,F,H B,C,D,E,F,HA,C,E,F,H,I B,C,E,F,H,IC,D,E,F,H,IA,B,C,D,G,H A,B,C,D,E,JA,B,C,D,I,J A,B,C,E,I,JA,B,D,E,I,J A,C,D,E,I,J A,B,C,E,F,JA,C,D,E,F,J A,C,E,F,I,JA,B,C,D,G,JA,B,D,E,G,JA,B,D,G,I,J A,B,C,D,H,J A,B,C,E,H,JA,C,D,E,H,JA,B,C,H,I,JA,C,D,H,I,J A,C,E,H,I,J A,C,E,F,H,J
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A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,G,H A,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,F,G,J A,B,C,D,E,H,I,J A,B,C,D,E,F,H,J A,B,C,E,F,H,I,JA,C,D,E,F,H,I,JA,B,C,D,E,G,H,JA,B,C,D,G,H,I,J
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A,B,C,D,E,F,H,I A,B,C,D,E,F,G,H A,C,D,E,F,G,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,H,J A,C,D,E,F,H,I,J A,C,D,E,F,G,H,JA,B,C,E,F,G,H,J C,D,E,F,G,H,I,J
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A,C,D,EA,C,D,G A,C,E,GA,D,E,G C,D,E,GA,B,C,D A,B,C,EA,B,D,E A,B,C,GA,B,D,G A,B,E,G A,C,D,F A,C,E,F C,D,E,FA,C,F,G C,D,F,G C,E,F,GA,B,C,F A,C,F,H C,D,F,H C,E,F,HC,F,G,HA,C,F,I

A,C,D,E,GA,B,C,D,EA,B,C,D,G A,B,C,E,GA,B,D,E,G A,C,D,E,FA,C,D,F,G A,C,E,F,G C,D,E,F,GA,B,C,D,F A,B,C,E,FA,B,C,F,G A,C,D,F,H A,C,E,F,H C,D,E,F,HA,C,F,G,H C,D,F,G,H C,E,F,G,HA,B,C,F,HA,C,D,F,I A,C,E,F,IA,C,F,G,IA,B,C,F,I A,C,F,H,I

A,B,C,D,E,G A,C,D,E,F,GA,B,C,D,E,FA,B,C,D,F,GA,B,C,E,F,G A,C,D,E,F,HA,C,D,F,G,HA,C,E,F,G,H C,D,E,F,G,HA,B,C,D,F,H A,B,C,E,F,HA,B,C,F,G,HA,C,D,E,F,IA,C,D,F,G,I A,C,E,F,G,IA,B,C,D,F,I A,B,C,E,F,IA,B,C,F,G,I A,C,D,F,H,I A,C,E,F,H,IA,C,F,G,H,IA,B,C,F,H,I

A,B,C,D,E,F,G A,C,D,E,F,G,HA,B,C,D,E,F,HA,B,C,D,F,G,H A,B,C,E,F,G,HA,C,D,E,F,G,IA,B,C,D,E,F,IA,B,C,D,F,G,IA,B,C,E,F,G,I A,C,D,E,F,H,IA,C,D,F,G,H,IA,C,E,F,G,H,IA,B,C,D,F,H,I A,B,C,E,F,H,IA,B,C,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,C,D,E,F,G,H,IA,B,C,D,E,F,H,IA,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,J
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A,B,D,FA,B,D,I A,B,F,I A,D,F,IB,D,F,IA,B,C,D A,B,C,FA,B,C,I A,B,F,G A,D,F,G B,D,F,GA,F,G,I B,F,G,ID,F,G,I

A,B,D,F,IA,B,C,D,FA,B,C,D,I A,B,C,F,I A,B,D,F,GA,B,F,G,IA,D,F,G,IB,D,F,G,IA,B,C,F,GA,B,C,D,E

A,B,C,D,F,I A,B,D,F,G,IA,B,C,D,F,GA,B,C,F,G,IA,B,C,D,E,F A,B,C,D,E,I

A,B,C,D,F,G,IA,B,C,D,E,F,I A,B,C,D,E,F,GA,B,C,D,E,F,H

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

D

E

F

G H

I

J

WT

AB CG H

A,B A,CB,CA,GB,G C,GA,HB,H C,HG,H C,DB,F B,I

A,B,CA,B,G A,C,GB,C,GA,B,H A,C,HB,C,HA,G,HB,G,H C,G,H A,C,DB,C,D C,D,GC,D,HA,B,F B,C,FB,F,G B,F,H A,B,I B,C,IB,G,I B,H,IB,F,I

A,B,C,G A,B,C,HA,B,G,H A,C,G,HB,C,G,H A,B,C,D A,C,D,GB,C,D,G A,C,D,HB,C,D,H C,D,G,HA,B,C,FA,B,F,G B,C,F,GA,B,F,H B,C,F,HB,F,G,H B,C,D,FA,B,C,IA,B,G,I B,C,G,IA,B,H,I B,C,H,IB,G,H,I B,C,D,IA,B,F,I B,C,F,IB,F,G,I B,F,H,I B,C,D,E

A,B,C,G,H A,B,C,D,GA,B,C,D,H A,C,D,G,HB,C,D,G,HA,B,C,F,G A,B,C,F,HA,B,F,G,H B,C,F,G,H A,B,C,D,FB,C,D,F,G B,C,D,F,HA,B,C,G,I A,B,C,H,IA,B,G,H,I B,C,G,H,I A,B,C,D,I B,C,D,G,IB,C,D,H,IA,B,C,F,IA,B,F,G,I B,C,F,G,IA,B,F,H,I B,C,F,H,IB,F,G,H,I B,C,D,F,I A,B,C,D,E B,C,D,E,GB,C,D,E,HB,C,D,E,F B,C,D,E,I B,C,D,E,J

A,B,C,D,G,HA,B,C,F,G,H A,B,C,D,F,G A,B,C,D,F,HB,C,D,F,G,HA,B,C,G,H,I A,B,C,D,G,IA,B,C,D,H,I B,C,D,G,H,IA,B,C,F,G,I A,B,C,F,H,IA,B,F,G,H,I B,C,F,G,H,I A,B,C,D,F,IB,C,D,F,G,I B,C,D,F,H,I A,B,C,D,E,GA,B,C,D,E,HB,C,D,E,G,HA,B,C,D,E,FB,C,D,E,F,G B,C,D,E,F,H A,B,C,D,E,IB,C,D,E,G,IB,C,D,E,H,IB,C,D,E,F,I A,B,C,D,E,JB,C,D,E,G,J B,C,D,E,H,JB,C,D,E,F,J B,C,D,E,I,J

A,B,C,D,F,G,H A,B,C,D,G,H,IA,B,C,F,G,H,I A,B,C,D,F,G,I A,B,C,D,F,H,IB,C,D,F,G,H,I A,B,C,D,E,G,HA,B,C,D,E,F,G A,B,C,D,E,F,HB,C,D,E,F,G,H A,B,C,D,E,G,IA,B,C,D,E,H,IB,C,D,E,G,H,IA,B,C,D,E,F,IB,C,D,E,F,G,I B,C,D,E,F,H,I A,B,C,D,E,G,J A,B,C,D,E,H,JB,C,D,E,G,H,JA,B,C,D,E,F,JB,C,D,E,F,G,J B,C,D,E,F,H,J A,B,C,D,E,I,JB,C,D,E,G,I,J B,C,D,E,H,I,JB,C,D,E,F,I,J

A,B,C,D,F,G,H,I A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IB,C,D,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JB,C,D,E,F,G,H,J A,B,C,D,E,G,I,J A,B,C,D,E,H,I,JB,C,D,E,G,H,I,JA,B,C,D,E,F,I,JB,C,D,E,F,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 5URt4ktIFolpEsp3
acc genotypes 184
peaks no back 19

removed edges 120
prop rem edges 0.199
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Number of mutated genes

F
itn

es
s

WT

AB CG H

A,B A,CB,CA,GB,G C,GA,HB,H C,HG,H C,DB,F B,I

A,B,CA,B,G A,C,GB,C,GA,B,H A,C,HB,C,HA,G,HB,G,H C,G,H A,C,D B,C,DC,D,G C,D,HA,B,F B,C,FB,F,G B,F,HA,B,I B,C,IB,G,I B,H,IB,F,I

A,B,C,G A,B,C,HA,B,G,H A,C,G,HB,C,G,H A,B,C,DA,C,D,G B,C,D,GA,C,D,H B,C,D,HC,D,G,HA,B,C,FA,B,F,G B,C,F,GA,B,F,H B,C,F,HB,F,G,H B,C,D,FA,B,C,IA,B,G,I B,C,G,IA,B,H,I B,C,H,IB,G,H,I B,C,D,IA,B,F,I B,C,F,IB,F,G,I B,F,H,I B,C,D,E

A,B,C,G,H A,B,C,D,GA,B,C,D,HA,C,D,G,H B,C,D,G,HA,B,C,F,G A,B,C,F,HA,B,F,G,H B,C,F,G,H A,B,C,D,FB,C,D,F,G B,C,D,F,HA,B,C,G,IA,B,C,H,IA,B,G,H,I B,C,G,H,I A,B,C,D,IB,C,D,G,I B,C,D,H,IA,B,C,F,IA,B,F,G,I B,C,F,G,IA,B,F,H,I B,C,F,H,IB,F,G,H,I B,C,D,F,I A,B,C,D,EB,C,D,E,G B,C,D,E,H B,C,D,E,FB,C,D,E,I B,C,D,E,J

A,B,C,D,G,HA,B,C,F,G,H A,B,C,D,F,GA,B,C,D,F,HB,C,D,F,G,HA,B,C,G,H,I A,B,C,D,G,I A,B,C,D,H,IB,C,D,G,H,IA,B,C,F,G,I A,B,C,F,H,IA,B,F,G,H,I B,C,F,G,H,I A,B,C,D,F,IB,C,D,F,G,I B,C,D,F,H,I A,B,C,D,E,GA,B,C,D,E,HB,C,D,E,G,H A,B,C,D,E,FB,C,D,E,F,G B,C,D,E,F,H A,B,C,D,E,IB,C,D,E,G,I B,C,D,E,H,I B,C,D,E,F,I A,B,C,D,E,JB,C,D,E,G,J B,C,D,E,H,J B,C,D,E,F,J B,C,D,E,I,J

A,B,C,D,F,G,HA,B,C,D,G,H,IA,B,C,F,G,H,I A,B,C,D,F,G,IA,B,C,D,F,H,IB,C,D,F,G,H,I A,B,C,D,E,G,HA,B,C,D,E,F,GA,B,C,D,E,F,HB,C,D,E,F,G,H A,B,C,D,E,G,IA,B,C,D,E,H,IB,C,D,E,G,H,I A,B,C,D,E,F,IB,C,D,E,F,G,IB,C,D,E,F,H,I A,B,C,D,E,G,JA,B,C,D,E,H,JB,C,D,E,G,H,J A,B,C,D,E,F,JB,C,D,E,F,G,J B,C,D,E,F,H,J A,B,C,D,E,I,JB,C,D,E,G,I,J B,C,D,E,H,I,JB,C,D,E,F,I,J

A,B,C,D,F,G,H,I A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IB,C,D,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,F,G,JA,B,C,D,E,F,H,JB,C,D,E,F,G,H,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,JB,C,D,E,G,H,I,J A,B,C,D,E,F,I,JB,C,D,E,F,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A B
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D

EF

G
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J

WT

A B D

A,B A,D B,DA,C D,EB,FA,H

A,B,DA,B,C A,C,D A,D,E B,D,EA,B,F B,D,FA,B,H A,D,HA,C,HA,C,I

A,B,C,D A,B,D,EA,C,D,E A,B,D,FA,B,C,F B,D,E,FA,B,D,HA,B,C,H A,C,D,H A,D,E,HA,B,F,HA,B,C,GA,B,C,I A,C,D,IA,C,H,IA,C,I,J

A,B,C,D,EA,B,C,D,F A,B,D,E,FA,B,C,D,H A,B,D,E,HA,C,D,E,H A,B,D,F,HA,B,C,F,H A,B,C,D,GA,B,C,F,GA,B,C,G,HA,B,C,D,I A,C,D,E,IA,B,C,F,IA,B,C,H,I A,C,D,H,IA,B,C,G,IA,B,C,I,J A,C,D,I,JA,C,H,I,J

A,B,C,D,E,FA,B,C,D,E,HA,B,C,D,F,H A,B,D,E,F,HA,B,C,D,E,GA,B,C,D,F,GA,B,C,D,G,HA,B,C,F,G,HA,B,C,D,E,IA,B,C,D,F,IA,B,C,D,H,I A,C,D,E,H,IA,B,C,F,H,I A,B,C,D,G,IA,B,C,F,G,IA,B,C,G,H,IA,B,C,D,I,J A,C,D,E,I,JA,B,C,F,I,JA,B,C,H,I,J A,C,D,H,I,JA,B,C,G,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,GA,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,E,F,IA,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,E,G,IA,B,C,D,F,G,IA,B,C,D,G,H,IA,B,C,F,G,H,IA,B,C,D,E,I,JA,B,C,D,F,I,JA,B,C,D,H,I,J A,C,D,E,H,I,JA,B,C,F,H,I,J A,B,C,D,G,I,JA,B,C,F,G,I,JA,B,C,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,E,F,G,IA,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,E,F,I,JA,B,C,D,E,H,I,JA,B,C,D,F,H,I,J A,B,C,D,E,G,I,JA,B,C,D,F,G,I,JA,B,C,D,G,H,I,JA,B,C,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,I,JA,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 64xXOCLCH1gfTB10v
acc genotypes 117
peaks no back 12

removed edges 78
prop rem edges 0.239
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Number of mutated genes

F
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WT

ABD

A,BA,DB,D A,CD,E B,F A,H

A,B,D A,B,CA,C,DA,D,EB,D,E A,B,FB,D,F A,B,HA,D,H A,C,HA,C,I

A,B,C,DA,B,D,E A,C,D,EA,B,D,F A,B,C,FB,D,E,F A,B,D,H A,B,C,H A,C,D,HA,D,E,H A,B,F,H A,B,C,G A,B,C,I A,C,D,I A,C,H,IA,C,I,J

A,B,C,D,E A,B,C,D,FA,B,D,E,F A,B,C,D,HA,B,D,E,H A,C,D,E,HA,B,D,F,H A,B,C,F,HA,B,C,D,G A,B,C,F,G A,B,C,G,HA,B,C,D,I A,C,D,E,IA,B,C,F,I A,B,C,H,I A,C,D,H,IA,B,C,G,I A,B,C,I,J A,C,D,I,J A,C,H,I,J

A,B,C,D,E,F A,B,C,D,E,HA,B,C,D,F,HA,B,D,E,F,H A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,G,HA,B,C,F,G,HA,B,C,D,E,I A,B,C,D,F,I A,B,C,D,H,IA,C,D,E,H,IA,B,C,F,H,IA,B,C,D,G,I A,B,C,F,G,I A,B,C,G,H,IA,B,C,D,I,J A,C,D,E,I,JA,B,C,F,I,J A,B,C,H,I,J A,C,D,H,I,JA,B,C,G,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,E,F,I A,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,G,H,IA,B,C,F,G,H,IA,B,C,D,E,I,JA,B,C,D,F,I,J A,B,C,D,H,I,JA,C,D,E,H,I,JA,B,C,F,H,I,JA,B,C,D,G,I,JA,B,C,F,G,I,J A,B,C,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,E,F,I,J A,B,C,D,E,H,I,JA,B,C,D,F,H,I,JA,B,C,D,E,G,I,J A,B,C,D,F,G,I,J A,B,C,D,G,H,I,JA,B,C,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A B C

D E

F
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WT

A BC GI

A,BA,C B,CA,G B,GC,GA,I B,IC,I G,I B,DC,EA,H

A,B,C A,B,GA,C,G B,C,GA,B,IA,C,I B,C,IA,G,I B,G,IC,G,IA,B,D B,C,D B,D,GB,D,IA,C,E B,C,EC,E,GC,E,IA,B,HA,C,H A,G,HA,H,I B,D,F

A,B,C,GA,B,C,I A,B,G,IA,C,G,I B,C,G,IA,B,C,D A,B,D,G B,C,D,GA,B,D,I B,C,D,I B,D,G,IA,B,C,EA,C,E,G B,C,E,GA,C,E,I B,C,E,IC,E,G,I B,C,D,EA,B,C,H A,B,G,HA,C,G,H A,B,H,IA,C,H,I A,G,H,I A,B,D,HA,C,E,H B,G,I,JA,B,D,F B,C,D,F B,D,F,GB,D,F,I

A,B,C,G,I A,B,C,D,GA,B,C,D,I A,B,D,G,I B,C,D,G,IA,B,C,E,GA,B,C,E,IA,C,E,G,I B,C,E,G,IA,B,C,D,E B,C,D,E,GB,C,D,E,IA,B,C,G,HA,B,C,H,I A,B,G,H,IA,C,G,H,I A,B,C,D,H A,B,D,G,HA,B,D,H,IA,B,C,E,HA,C,E,G,HA,C,E,H,I A,B,G,I,J B,C,G,I,J B,D,G,I,JA,B,C,D,F A,B,D,F,G B,C,D,F,GA,B,D,F,I B,C,D,F,I B,D,F,G,IB,C,D,E,FA,B,D,F,H

A,B,C,D,G,IA,B,C,E,G,I A,B,C,D,E,GA,B,C,D,E,I B,C,D,E,G,IA,B,C,G,H,I A,B,C,D,G,HA,B,C,D,H,I A,B,D,G,H,IA,B,C,E,G,HA,B,C,E,H,IA,C,E,G,H,I A,B,C,D,E,H A,B,C,G,I,J A,B,D,G,I,J B,C,D,G,I,JB,C,E,G,I,JA,B,G,H,I,J A,B,C,D,F,GA,B,C,D,F,I A,B,D,F,G,I B,C,D,F,G,IA,B,C,D,E,F B,C,D,E,F,GB,C,D,E,F,IA,B,C,D,F,H A,B,D,F,G,HA,B,D,F,H,I B,D,F,G,I,J

A,B,C,D,E,G,IA,B,C,D,G,H,IA,B,C,E,G,H,I A,B,C,D,E,G,HA,B,C,D,E,H,I A,B,C,D,G,I,JA,B,C,E,G,I,J B,C,D,E,G,I,JA,B,C,G,H,I,J A,B,D,G,H,I,J A,B,C,D,F,G,IA,B,C,D,E,F,GA,B,C,D,E,F,I B,C,D,E,F,G,IA,B,C,D,F,G,HA,B,C,D,F,H,I A,B,D,F,G,H,IA,B,C,D,E,F,H A,B,D,F,G,I,J B,C,D,F,G,I,J

A,B,C,D,E,G,H,I A,B,C,D,E,G,I,JA,B,C,D,G,H,I,JA,B,C,E,G,H,I,J A,B,C,D,E,F,G,IA,B,C,D,F,G,H,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,F,G,I,J B,C,D,E,F,G,I,JA,B,D,F,G,H,I,J

A,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 69GLOdUeTxOq6MVW
acc genotypes 171
peaks no back 13

removed edges 102
prop rem edges 0.194
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Number of mutated genes
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WT

AB CGI

A,B A,CB,C A,GB,G C,GA,IB,I C,IG,IB,D C,E A,H

A,B,CA,B,G A,C,GB,C,GA,B,I A,C,IB,C,I A,G,IB,G,I C,G,IA,B,DB,C,DB,D,GB,D,I A,C,EB,C,E C,E,G C,E,IA,B,H A,C,HA,G,H A,H,IB,D,F

A,B,C,GA,B,C,IA,B,G,I A,C,G,IB,C,G,IA,B,C,D A,B,D,GB,C,D,GA,B,D,I B,C,D,IB,D,G,I A,B,C,E A,C,E,GB,C,E,G A,C,E,IB,C,E,I C,E,G,IB,C,D,E A,B,C,HA,B,G,H A,C,G,H A,B,H,I A,C,H,IA,G,H,IA,B,D,H A,C,E,HB,G,I,JA,B,D,FB,C,D,FB,D,F,GB,D,F,I

A,B,C,G,IA,B,C,D,GA,B,C,D,I A,B,D,G,IB,C,D,G,I A,B,C,E,G A,B,C,E,I A,C,E,G,IB,C,E,G,IA,B,C,D,EB,C,D,E,G B,C,D,E,I A,B,C,G,H A,B,C,H,IA,B,G,H,I A,C,G,H,IA,B,C,D,H A,B,D,G,H A,B,D,H,I A,B,C,E,H A,C,E,G,H A,C,E,H,IA,B,G,I,JB,C,G,I,JB,D,G,I,JA,B,C,D,F A,B,D,F,GB,C,D,F,G A,B,D,F,IB,C,D,F,I B,D,F,G,I B,C,D,E,F A,B,D,F,H

A,B,C,D,G,I A,B,C,E,G,IA,B,C,D,E,G A,B,C,D,E,IB,C,D,E,G,I A,B,C,G,H,IA,B,C,D,G,H A,B,C,D,H,IA,B,D,G,H,I A,B,C,E,G,H A,B,C,E,H,I A,C,E,G,H,IA,B,C,D,E,H A,B,C,G,I,JA,B,D,G,I,JB,C,D,G,I,J B,C,E,G,I,J A,B,G,H,I,JA,B,C,D,F,GA,B,C,D,F,I A,B,D,F,G,IB,C,D,F,G,I A,B,C,D,E,FB,C,D,E,F,G B,C,D,E,F,IA,B,C,D,F,HA,B,D,F,G,H A,B,D,F,H,IB,D,F,G,I,J

A,B,C,D,E,G,I A,B,C,D,G,H,I A,B,C,E,G,H,IA,B,C,D,E,G,H A,B,C,D,E,H,IA,B,C,D,G,I,J A,B,C,E,G,I,JB,C,D,E,G,I,J A,B,C,G,H,I,JA,B,D,G,H,I,JA,B,C,D,F,G,IA,B,C,D,E,F,G A,B,C,D,E,F,IB,C,D,E,F,G,IA,B,C,D,F,G,H A,B,C,D,F,H,IA,B,D,F,G,H,IA,B,C,D,E,F,HA,B,D,F,G,I,JB,C,D,F,G,I,J

A,B,C,D,E,G,H,IA,B,C,D,E,G,I,JA,B,C,D,G,H,I,J A,B,C,E,G,H,I,JA,B,C,D,E,F,G,I A,B,C,D,F,G,H,IA,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,F,G,I,JB,C,D,E,F,G,I,J A,B,D,F,G,H,I,J

A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

AB

CD

EF G HI

J

WT

A B

A,B B,D

A,B,C A,B,D B,D,I

A,B,C,DA,B,C,H A,B,D,I

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,H A,B,C,D,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,H A,B,C,D,E,IA,B,C,D,F,I A,B,C,D,G,IA,B,C,D,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,F,G,IA,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,G,H,IA,B,C,D,F,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,E,F,H,J A,B,C,D,F,G,H,J A,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J A,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 6dNxcxBCKj6SRe7c
acc genotypes 50
peaks no back 7

removed edges 19
prop rem edges 0.164
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Number of mutated genes

F
itn

es
s

WT

A B

A,BB,D

A,B,CA,B,DB,D,I

A,B,C,D A,B,C,HA,B,D,I

A,B,C,D,E A,B,C,D,F A,B,C,D,G A,B,C,D,HA,B,C,D,I

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,G A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,HA,B,C,D,E,I A,B,C,D,F,I A,B,C,D,G,I A,B,C,D,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,E,F,I A,B,C,D,E,G,I A,B,C,D,F,G,I A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,G,H,IA,B,C,D,F,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,E,F,H,JA,B,C,D,F,G,H,JA,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

AB

C D E

F GH

I

J

WT

AB

A,B A,E

A,B,CA,B,D A,B,EA,B,I

A,B,C,D A,B,C,EA,B,D,EA,B,C,IA,B,D,I A,B,E,IA,B,C,FA,B,D,G A,B,E,H

A,B,C,D,EA,B,C,D,I A,B,C,E,IA,B,D,E,IA,B,C,D,F A,B,C,E,FA,B,C,F,IA,B,C,D,G A,B,D,E,GA,B,D,G,I A,B,C,E,HA,B,D,E,H A,B,E,H,I A,B,E,H,J

A,B,C,D,E,IA,B,C,D,E,FA,B,C,D,F,I A,B,C,E,F,IA,B,C,D,E,GA,B,C,D,G,I A,B,D,E,G,IA,B,C,D,F,G A,B,C,D,E,H A,B,C,E,H,IA,B,D,E,H,I A,B,C,E,F,HA,B,D,E,G,H A,B,C,E,H,JA,B,D,E,H,J A,B,E,H,I,J

A,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,E,F,GA,B,C,D,F,G,I A,B,C,D,E,H,I A,B,C,D,E,F,H A,B,C,E,F,H,IA,B,C,D,E,G,HA,B,D,E,G,H,I A,B,C,D,E,H,J A,B,C,E,H,I,JA,B,D,E,H,I,J A,B,C,E,F,H,JA,B,D,E,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,G,H A,B,C,D,E,H,I,J A,B,C,D,E,F,H,J A,B,C,E,F,H,I,JA,B,C,D,E,G,H,JA,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID 6faIe6UPTkVnVhjC
acc genotypes 76
peaks no back 7

removed edges 24
prop rem edges 0.125
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Number of mutated genes

F
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WT

AB

A,B A,E

A,B,C A,B,D A,B,EA,B,I

A,B,C,D A,B,C,E A,B,D,EA,B,C,I A,B,D,I A,B,E,IA,B,C,F A,B,D,G A,B,E,H

A,B,C,D,EA,B,C,D,I A,B,C,E,I A,B,D,E,IA,B,C,D,F A,B,C,E,FA,B,C,F,I A,B,C,D,G A,B,D,E,GA,B,D,G,I A,B,C,E,H A,B,D,E,HA,B,E,H,I A,B,E,H,J

A,B,C,D,E,IA,B,C,D,E,FA,B,C,D,F,I A,B,C,E,F,IA,B,C,D,E,GA,B,C,D,G,I A,B,D,E,G,IA,B,C,D,F,G A,B,C,D,E,HA,B,C,E,H,I A,B,D,E,H,IA,B,C,E,F,H A,B,D,E,G,H A,B,C,E,H,J A,B,D,E,H,JA,B,E,H,I,J

A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,F,GA,B,C,D,F,G,I A,B,C,D,E,H,IA,B,C,D,E,F,HA,B,C,E,F,H,I A,B,C,D,E,G,H A,B,D,E,G,H,I A,B,C,D,E,H,JA,B,C,E,H,I,J A,B,D,E,H,I,JA,B,C,E,F,H,J A,B,D,E,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,H A,B,C,D,E,H,I,JA,B,C,D,E,F,H,JA,B,C,E,F,H,I,J A,B,C,D,E,G,H,J A,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J



Root

ABC

D EF

G HI J

WT

A BC

A,BA,C B,C B,E

A,B,C B,C,D A,B,EB,C,E

A,B,C,D A,B,C,EB,C,D,EA,B,C,F B,C,D,G B,C,D,I A,B,E,J

A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,C,D,G B,C,D,E,GA,B,C,D,I B,C,D,E,IB,C,D,G,I A,B,C,E,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,D,F,H A,B,C,D,E,IA,B,C,D,F,I A,B,C,D,G,I B,C,D,E,G,I A,B,C,D,E,JA,B,C,E,F,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,F,G,H A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,D,E,F,J A,B,C,D,E,G,J A,B,C,D,E,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,F,I,J A,B,C,D,E,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 6j2DyMAhErFeSJJe
acc genotypes 61
peaks no back 9

removed edges 26
prop rem edges 0.186
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Number of mutated genes
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WT

ABC

A,BA,CB,C B,E

A,B,CB,C,D A,B,EB,C,E

A,B,C,D A,B,C,EB,C,D,E A,B,C,FB,C,D,G B,C,D,I A,B,E,J

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,C,D,GB,C,D,E,G A,B,C,D,IB,C,D,E,IB,C,D,G,I A,B,C,E,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,B,C,D,F,HA,B,C,D,E,I A,B,C,D,F,IA,B,C,D,G,IB,C,D,E,G,I A,B,C,D,E,J A,B,C,E,F,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,F,G,H A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,I A,B,C,D,F,H,I A,B,C,D,E,F,JA,B,C,D,E,G,J A,B,C,D,E,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,F,G,H,I A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

DE F

G

H

I

J

WT

AC F G I

A,C A,FC,F A,GC,G F,G A,IC,I F,I G,I A,BA,E

A,C,F A,C,G A,F,GC,F,G A,C,I A,F,IC,F,I A,G,IC,G,I F,G,I A,B,C A,B,F A,B,G A,B,IA,C,D A,C,E A,E,F A,E,G A,E,I A,B,E A,B,H

A,C,F,GA,C,F,I A,C,G,I A,F,G,IC,F,G,I A,B,C,F A,B,C,G A,B,F,GA,B,C,I A,B,F,I A,B,G,IA,C,D,F A,C,D,GA,C,D,I A,B,C,D A,C,E,F A,C,E,G A,E,F,GA,C,E,I A,E,F,I A,E,G,IA,B,C,E A,B,E,F A,B,E,G A,B,E,IA,C,D,E A,B,C,H A,B,F,H A,B,G,H A,B,H,I A,B,E,H

A,C,F,G,I A,B,C,F,GA,B,C,F,I A,B,C,G,I A,B,F,G,IA,C,D,F,GA,C,D,F,I A,C,D,G,I A,B,C,D,F A,B,C,D,GA,B,C,D,I A,C,E,F,GA,C,E,F,I A,C,E,G,I A,E,F,G,IA,B,C,E,F A,B,C,E,G A,B,E,F,GA,B,C,E,I A,B,E,F,I A,B,E,G,IA,C,D,E,F A,C,D,E,GA,C,D,E,I A,B,C,D,E A,B,C,F,H A,B,C,G,H A,B,F,G,HA,B,C,H,I A,B,F,H,I A,B,G,H,IA,B,C,D,H A,B,C,E,H A,B,E,F,H A,B,E,G,H A,B,E,H,IA,C,D,F,J

A,B,C,F,G,IA,C,D,F,G,I A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,G,I A,C,E,F,G,I A,B,C,E,F,GA,B,C,E,F,I A,B,C,E,G,I A,B,E,F,G,IA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,IA,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,I A,B,C,F,G,HA,B,C,F,H,I A,B,C,G,H,I A,B,F,G,H,IA,B,C,D,F,H A,B,C,D,G,HA,B,C,D,H,I A,B,C,E,F,H A,B,C,E,G,H A,B,E,F,G,HA,B,C,E,H,I A,B,E,F,H,I A,B,E,G,H,IA,B,C,D,E,HA,C,D,F,G,J A,C,D,F,I,J A,B,C,D,F,JA,C,D,E,F,J

A,B,C,D,F,G,I A,B,C,E,F,G,IA,C,D,E,F,G,I A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,G,I A,B,C,F,G,H,IA,B,C,D,F,G,HA,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,E,F,G,HA,B,C,E,F,H,I A,B,C,E,G,H,I A,B,E,F,G,H,IA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,E,H,IA,C,D,F,G,I,J A,B,C,D,F,G,JA,B,C,D,F,I,JA,C,D,E,F,G,JA,C,D,E,F,I,J A,B,C,D,E,F,JA,B,C,D,F,H,J

A,B,C,D,E,F,G,I A,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,F,G,I,JA,C,D,E,F,G,I,J A,B,C,D,E,F,G,JA,B,C,D,E,F,I,J A,B,C,D,F,G,H,JA,B,C,D,F,H,I,JA,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 7wUPQMRQPYFpPVSq
acc genotypes 184
peaks no back 17

removed edges 135
prop rem edges 0.224
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AC FG I

A,C A,FC,FA,GC,GF,G A,IC,IF,IG,I A,B A,E

A,C,FA,C,G A,F,GC,F,G A,C,I A,F,IC,F,IA,G,IC,G,IF,G,I A,B,C A,B,F A,B,G A,B,IA,C,D A,C,E A,E,F A,E,G A,E,IA,B,EA,B,H

A,C,F,G A,C,F,IA,C,G,I A,F,G,IC,F,G,I A,B,C,FA,B,C,G A,B,F,GA,B,C,I A,B,F,IA,B,G,IA,C,D,F A,C,D,G A,C,D,IA,B,C,D A,C,E,FA,C,E,G A,E,F,G A,C,E,I A,E,F,IA,E,G,IA,B,C,E A,B,E,F A,B,E,G A,B,E,IA,C,D,E A,B,C,H A,B,F,H A,B,G,H A,B,H,IA,B,E,H

A,C,F,G,IA,B,C,F,G A,B,C,F,IA,B,C,G,I A,B,F,G,IA,C,D,F,G A,C,D,F,IA,C,D,G,IA,B,C,D,FA,B,C,D,G A,B,C,D,I A,C,E,F,G A,C,E,F,IA,C,E,G,I A,E,F,G,IA,B,C,E,FA,B,C,E,G A,B,E,F,GA,B,C,E,I A,B,E,F,IA,B,E,G,IA,C,D,E,FA,C,D,E,G A,C,D,E,IA,B,C,D,E A,B,C,F,H A,B,C,G,H A,B,F,G,H A,B,C,H,I A,B,F,H,I A,B,G,H,IA,B,C,D,H A,B,C,E,H A,B,E,F,HA,B,E,G,H A,B,E,H,IA,C,D,F,J
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ID 8pBC5Dt22yGwrF10I
acc genotypes 68
peaks no back 2

removed edges 15
prop rem edges 0.095

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B D

A,B A,D B,D D,FB,G D,I

A,B,DA,B,C A,D,F B,D,FA,B,G B,D,G A,D,I B,D,I D,F,I

A,B,C,D A,B,D,FA,B,D,GA,B,C,G B,D,F,GA,B,D,I A,D,F,I B,D,F,IB,D,G,IA,B,C,E
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acc genotypes 24
peaks no back 4

removed edges 3
prop rem edges 0.077
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acc genotypes 40
peaks no back 6

removed edges 13
prop rem edges 0.171
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A,B,C,D,E,F,G,I A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,F,G,JA,B,C,D,E,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C D

E F G

H

IJ

WT

A B EF G

A,B A,E B,EA,F B,F E,FA,G B,G E,GF,GA,C A,D

A,B,EA,B,F A,E,F B,E,FA,B,G A,E,G B,E,GA,F,G B,F,G E,F,GA,B,C A,C,EA,C,F A,C,G A,B,D A,D,EA,D,F A,D,GA,C,DA,C,H

A,B,E,F A,B,E,GA,B,F,G A,E,F,G B,E,F,GA,B,C,EA,B,C,F A,C,E,F A,B,C,G A,C,E,GA,C,F,G A,B,D,EA,B,D,F A,D,E,F A,B,D,G A,D,E,GA,D,F,GA,B,C,D A,C,D,EA,C,D,F A,C,D,GA,B,C,H A,C,E,HA,C,F,H A,C,G,HA,C,D,HA,C,H,J

A,B,E,F,GA,B,C,E,F A,B,C,E,GA,B,C,F,G A,C,E,F,G A,B,D,E,F A,B,D,E,GA,B,D,F,G A,D,E,F,GA,B,C,D,EA,B,C,D,F A,C,D,E,F A,B,C,D,G A,C,D,E,GA,C,D,F,GA,B,C,E,HA,B,C,F,H A,C,E,F,HA,B,C,G,H A,C,E,G,HA,C,F,G,HA,B,C,D,H A,C,D,E,HA,C,D,F,H A,C,D,G,HA,B,C,H,I A,B,C,H,J A,C,E,H,JA,C,F,H,J A,C,G,H,JA,C,D,H,J

A,B,C,E,F,G A,B,D,E,F,GA,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,C,D,E,F,GA,B,C,E,F,H A,B,C,E,G,HA,B,C,F,G,H A,C,E,F,G,HA,B,C,D,E,HA,B,C,D,F,H A,C,D,E,F,HA,B,C,D,G,H A,C,D,E,G,HA,C,D,F,G,HA,B,C,E,H,IA,B,C,F,H,I A,B,C,G,H,IA,B,C,D,H,I A,B,C,E,H,JA,B,C,F,H,J A,C,E,F,H,JA,B,C,G,H,J A,C,E,G,H,JA,C,F,G,H,JA,B,C,D,H,J A,C,D,E,H,JA,C,D,F,H,J A,C,D,G,H,JA,B,C,H,I,J

A,B,C,D,E,F,GA,B,C,E,F,G,HA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,C,D,E,F,G,HA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,F,G,H,IA,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,E,F,H,J A,B,C,E,G,H,JA,B,C,F,G,H,J A,C,E,F,G,H,JA,B,C,D,E,H,JA,B,C,D,F,H,J A,C,D,E,F,H,JA,B,C,D,G,H,J A,C,D,E,G,H,JA,C,D,F,G,H,JA,B,C,E,H,I,JA,B,C,F,H,I,J A,B,C,G,H,I,JA,B,C,D,H,I,J
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acc genotypes 176
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removed edges 108
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A,B,E,F,G A,B,C,E,F A,B,C,E,GA,B,C,F,G A,C,E,F,GA,B,D,E,F A,B,D,E,GA,B,D,F,G A,D,E,F,G A,B,C,D,EA,B,C,D,F A,C,D,E,F A,B,C,D,GA,C,D,E,GA,C,D,F,G A,B,C,E,HA,B,C,F,H A,C,E,F,H A,B,C,G,HA,C,E,G,HA,C,F,G,H A,B,C,D,HA,C,D,E,HA,C,D,F,H A,C,D,G,H A,B,C,H,I A,B,C,H,JA,C,E,H,JA,C,F,H,J A,C,G,H,J A,C,D,H,J

A,B,C,E,F,G A,B,D,E,F,GA,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,C,D,E,F,GA,B,C,E,F,H A,B,C,E,G,HA,B,C,F,G,H A,C,E,F,G,H A,B,C,D,E,HA,B,C,D,F,H A,C,D,E,F,H A,B,C,D,G,HA,C,D,E,G,HA,C,D,F,G,H A,B,C,E,H,IA,B,C,F,H,I A,B,C,G,H,I A,B,C,D,H,IA,B,C,E,H,JA,B,C,F,H,J A,C,E,F,H,J A,B,C,G,H,JA,C,E,G,H,JA,C,F,G,H,J A,B,C,D,H,JA,C,D,E,H,JA,C,D,F,H,J A,C,D,G,H,J A,B,C,H,I,J

A,B,C,D,E,F,GA,B,C,E,F,G,HA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,C,D,E,F,G,HA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,F,G,H,I A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,G,H,IA,B,C,E,F,H,J A,B,C,E,G,H,JA,B,C,F,G,H,J A,C,E,F,G,H,J A,B,C,D,E,H,JA,B,C,D,F,H,J A,C,D,E,F,H,J A,B,C,D,G,H,JA,C,D,E,G,H,JA,C,D,F,G,H,J A,B,C,E,H,I,JA,B,C,F,H,I,J A,B,C,G,H,I,J A,B,C,D,H,I,J
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A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GB,C,D,E,F,GA,B,C,D,E,H A,B,C,D,F,HB,C,D,E,F,HA,B,C,D,G,HB,C,D,E,G,H A,B,D,F,G,HB,C,D,F,G,H A,B,C,D,F,IB,C,D,E,F,I A,B,D,F,G,IB,C,D,F,G,I A,B,C,F,H,IA,B,D,F,H,IB,C,D,F,H,IB,D,F,G,H,IA,B,C,D,E,J B,C,D,E,F,JB,C,D,E,G,J B,C,D,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,HB,C,D,E,F,G,H A,B,C,D,E,F,I A,B,C,D,F,G,IB,C,D,E,F,G,I A,B,C,D,F,H,IB,C,D,E,F,H,I A,B,D,F,G,H,IB,C,D,F,G,H,IA,B,C,D,E,F,JA,B,C,D,E,G,J B,C,D,E,F,G,JA,B,C,D,E,H,J B,C,D,E,F,H,JB,C,D,E,G,H,J B,C,D,E,F,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,F,G,H,IB,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J B,C,D,E,F,G,H,J A,B,C,D,E,F,I,JB,C,D,E,F,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 9tzPJQwcPFgCvZpS
acc genotypes 132
peaks no back 12

removed edges 78
prop rem edges 0.201

1.0

1.5

2.0
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1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BCD

A,BA,C B,CA,D B,DC,D B,FD,G B,H

A,B,CA,B,DA,C,D B,C,D A,B,F B,C,FB,D,FA,D,G B,D,GC,D,G A,B,H B,C,HB,D,H B,F,H B,F,I

A,B,C,D B,C,D,E A,B,C,FA,B,D,F B,C,D,FA,B,D,GA,C,D,G B,C,D,G B,D,F,G A,B,C,HA,B,D,H B,C,D,H A,B,F,H B,C,F,HB,D,F,HB,D,G,H A,B,F,IB,C,F,IB,D,F,I B,F,H,I

A,B,C,D,E A,B,C,D,FB,C,D,E,FA,B,C,D,G B,C,D,E,G A,B,D,F,G B,C,D,F,GA,B,C,D,H B,C,D,E,H A,B,C,F,HA,B,D,F,H B,C,D,F,HA,B,D,G,H B,C,D,G,H B,D,F,G,H A,B,C,F,IA,B,D,F,I B,C,D,F,IB,D,F,G,I A,B,F,H,IB,C,F,H,IB,D,F,H,IB,C,D,E,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G B,C,D,E,F,GA,B,C,D,E,H A,B,C,D,F,HB,C,D,E,F,HA,B,C,D,G,H B,C,D,E,G,HA,B,D,F,G,H B,C,D,F,G,H A,B,C,D,F,IB,C,D,E,F,IA,B,D,F,G,IB,C,D,F,G,I A,B,C,F,H,IA,B,D,F,H,I B,C,D,F,H,IB,D,F,G,H,IA,B,C,D,E,J B,C,D,E,F,JB,C,D,E,G,J B,C,D,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,H B,C,D,E,F,G,H A,B,C,D,E,F,IA,B,C,D,F,G,IB,C,D,E,F,G,I A,B,C,D,F,H,IB,C,D,E,F,H,IA,B,D,F,G,H,IB,C,D,F,G,H,IA,B,C,D,E,F,JA,B,C,D,E,G,J B,C,D,E,F,G,JA,B,C,D,E,H,J B,C,D,E,F,H,JB,C,D,E,G,H,J B,C,D,E,F,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,F,G,H,IB,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J B,C,D,E,F,G,H,J A,B,C,D,E,F,I,JB,C,D,E,F,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

DE

F

G

H

IJ

WT

A BC D F H

A,BA,C B,CA,D B,DC,D A,F B,FC,F D,F A,H B,HC,H D,H F,H B,E B,G

A,B,C A,B,DA,C,D B,C,D A,B,FA,C,F B,C,FA,D,F B,D,FC,D,F A,B,HA,C,H B,C,HA,D,H B,D,HC,D,H A,F,H B,F,HC,F,H D,F,H A,B,E B,C,E B,D,E B,E,F B,E,H A,B,G B,C,G B,D,G B,F,G B,G,H B,E,G B,G,J

A,B,C,D A,B,C,F A,B,D,FA,C,D,F B,C,D,F A,B,C,H A,B,D,HA,C,D,H B,C,D,H A,B,F,HA,C,F,H B,C,F,HA,D,F,H B,D,F,HC,D,F,H A,B,C,E A,B,D,E B,C,D,E A,B,E,F B,C,E,F B,D,E,F A,B,E,H B,C,E,H B,D,E,H B,E,F,H A,B,C,G A,B,D,G B,C,D,GA,B,F,G B,C,F,G B,D,F,G A,B,G,H B,C,G,H B,D,G,H B,F,G,H A,B,E,G B,C,E,G B,D,E,G B,E,F,G B,E,G,H B,D,G,I A,B,G,J B,C,G,J B,D,G,J B,F,G,J B,G,H,J B,E,G,J

A,B,C,D,F A,B,C,D,H A,B,C,F,H A,B,D,F,HA,C,D,F,H B,C,D,F,H A,B,C,D,E A,B,C,E,F A,B,D,E,F B,C,D,E,F A,B,C,E,H A,B,D,E,H B,C,D,E,H A,B,E,F,H B,C,E,F,H B,D,E,F,H A,B,C,D,G A,B,C,F,G A,B,D,F,G B,C,D,F,G A,B,C,G,H A,B,D,G,H B,C,D,G,HA,B,F,G,H B,C,F,G,H B,D,F,G,H A,B,C,E,G A,B,D,E,G B,C,D,E,GA,B,E,F,G B,C,E,F,G B,D,E,F,G A,B,E,G,H B,C,E,G,H B,D,E,G,H B,E,F,G,H A,B,D,G,I B,C,D,G,I B,D,F,G,I B,D,G,H,I B,D,E,G,I A,B,C,G,J A,B,D,G,J B,C,D,G,JA,B,F,G,J B,C,F,G,J B,D,F,G,J A,B,G,H,J B,C,G,H,J B,D,G,H,J B,F,G,H,J A,B,E,G,J B,C,E,G,J B,D,E,G,J B,E,F,G,J B,E,G,H,J B,D,G,I,J

A,B,C,D,F,H A,B,C,D,E,F A,B,C,D,E,H A,B,C,E,F,H A,B,D,E,F,H B,C,D,E,F,H A,B,C,D,F,G A,B,C,D,G,H A,B,C,F,G,H A,B,D,F,G,H B,C,D,F,G,H A,B,C,D,E,G A,B,C,E,F,G A,B,D,E,F,G B,C,D,E,F,G A,B,C,E,G,H A,B,D,E,G,H B,C,D,E,G,HA,B,E,F,G,H B,C,E,F,G,H B,D,E,F,G,H A,B,C,D,G,I A,B,D,F,G,I B,C,D,F,G,I A,B,D,G,H,I B,C,D,G,H,I B,D,F,G,H,I A,B,D,E,G,I B,C,D,E,G,I B,D,E,F,G,I B,D,E,G,H,I A,B,C,D,G,J A,B,C,F,G,J A,B,D,F,G,J B,C,D,F,G,J A,B,C,G,H,J A,B,D,G,H,J B,C,D,G,H,JA,B,F,G,H,J B,C,F,G,H,J B,D,F,G,H,J A,B,C,E,G,J A,B,D,E,G,J B,C,D,E,G,JA,B,E,F,G,J B,C,E,F,G,J B,D,E,F,G,J A,B,E,G,H,J B,C,E,G,H,J B,D,E,G,H,J B,E,F,G,H,J A,B,D,G,I,J B,C,D,G,I,J B,D,F,G,I,J B,D,G,H,I,J B,D,E,G,I,J

A,B,C,D,E,F,H A,B,C,D,F,G,H A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,E,F,G,HA,B,D,E,F,G,HB,C,D,E,F,G,H A,B,C,D,F,G,IA,B,C,D,G,H,IA,B,D,F,G,H,IB,C,D,F,G,H,IA,B,C,D,E,G,IA,B,D,E,F,G,IB,C,D,E,F,G,IA,B,D,E,G,H,IB,C,D,E,G,H,IB,D,E,F,G,H,IA,B,C,D,F,G,JA,B,C,D,G,H,JA,B,C,F,G,H,JA,B,D,F,G,H,JB,C,D,F,G,H,JA,B,C,D,E,G,JA,B,C,E,F,G,JA,B,D,E,F,G,JB,C,D,E,F,G,JA,B,C,E,G,H,JA,B,D,E,G,H,J B,C,D,E,G,H,JA,B,E,F,G,H,J B,C,E,F,G,H,JB,D,E,F,G,H,JA,B,C,D,G,I,JA,B,D,F,G,I,JB,C,D,F,G,I,JA,B,D,G,H,I,JB,C,D,G,H,I,JB,D,F,G,H,I,JA,B,D,E,G,I,JB,C,D,E,G,I,JB,D,E,F,G,I,JB,D,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,F,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,G,H,IA,B,D,E,F,G,H,IB,C,D,E,F,G,H,I A,B,C,D,F,G,H,J A,B,C,D,E,F,G,JA,B,C,D,E,G,H,JA,B,C,E,F,G,H,JA,B,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,D,F,G,I,JA,B,C,D,G,H,I,JA,B,D,F,G,H,I,JB,C,D,F,G,H,I,JA,B,C,D,E,G,I,JA,B,D,E,F,G,I,JB,C,D,E,F,G,I,JA,B,D,E,G,H,I,JB,C,D,E,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,I,JA,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID 9XhdPR4OnXtyF10ls
acc genotypes 288
peaks no back 21

removed edges 224
prop rem edges 0.209

1.0

1.5
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1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB CD F H

A,B A,CB,C A,DB,D C,DA,FB,F C,FD,F A,HB,H C,HD,H F,HB,EB,G

A,B,CA,B,D A,C,DB,C,DA,B,F A,C,FB,C,F A,D,FB,D,F C,D,FA,B,H A,C,HB,C,H A,D,HB,D,H C,D,HA,F,HB,F,H C,F,HD,F,HA,B,E B,C,EB,D,E B,E,F B,E,HA,B,G B,C,GB,D,G B,F,G B,G,HB,E,GB,G,J

A,B,C,D A,B,C,FA,B,D,F A,C,D,FB,C,D,FA,B,C,H A,B,D,H A,C,D,HB,C,D,HA,B,F,H A,C,F,HB,C,F,H A,D,F,HB,D,F,H C,D,F,HA,B,C,EA,B,D,E B,C,D,EA,B,E,F B,C,E,FB,D,E,F A,B,E,H B,C,E,HB,D,E,H B,E,F,HA,B,C,GA,B,D,G B,C,D,GA,B,F,G B,C,F,GB,D,F,G A,B,G,H B,C,G,H B,D,G,HB,F,G,H A,B,E,G B,C,E,GB,D,E,G B,E,F,G B,E,G,HB,D,G,IA,B,G,JB,C,G,JB,D,G,J B,F,G,JB,G,H,J B,E,G,J

A,B,C,D,FA,B,C,D,H A,B,C,F,HA,B,D,F,H A,C,D,F,HB,C,D,F,HA,B,C,D,E A,B,C,E,FA,B,D,E,F B,C,D,E,F A,B,C,E,HA,B,D,E,H B,C,D,E,HA,B,E,F,H B,C,E,F,HB,D,E,F,HA,B,C,D,GA,B,C,F,GA,B,D,F,G B,C,D,F,G A,B,C,G,H A,B,D,G,HB,C,D,G,HA,B,F,G,H B,C,F,G,HB,D,F,G,H A,B,C,E,GA,B,D,E,G B,C,D,E,GA,B,E,F,G B,C,E,F,GB,D,E,F,G A,B,E,G,H B,C,E,G,HB,D,E,G,HB,E,F,G,HA,B,D,G,I B,C,D,G,IB,D,F,G,I B,D,G,H,IB,D,E,G,IA,B,C,G,JA,B,D,G,JB,C,D,G,J A,B,F,G,JB,C,F,G,JB,D,F,G,J A,B,G,H,JB,C,G,H,JB,D,G,H,J B,F,G,H,J A,B,E,G,JB,C,E,G,JB,D,E,G,J B,E,F,G,JB,E,G,H,JB,D,G,I,J

A,B,C,D,F,HA,B,C,D,E,FA,B,C,D,E,H A,B,C,E,F,HA,B,D,E,F,H B,C,D,E,F,HA,B,C,D,F,G A,B,C,D,G,HA,B,C,F,G,HA,B,D,F,G,HB,C,D,F,G,H A,B,C,D,E,GA,B,C,E,F,GA,B,D,E,F,G B,C,D,E,F,G A,B,C,E,G,HA,B,D,E,G,H B,C,D,E,G,HA,B,E,F,G,H B,C,E,F,G,HB,D,E,F,G,H A,B,C,D,G,IA,B,D,F,G,I B,C,D,F,G,I A,B,D,G,H,I B,C,D,G,H,IB,D,F,G,H,I A,B,D,E,G,I B,C,D,E,G,IB,D,E,F,G,I B,D,E,G,H,IA,B,C,D,G,J A,B,C,F,G,JA,B,D,F,G,JB,C,D,F,G,J A,B,C,G,H,JA,B,D,G,H,JB,C,D,G,H,J A,B,F,G,H,JB,C,F,G,H,JB,D,F,G,H,J A,B,C,E,G,JA,B,D,E,G,JB,C,D,E,G,J A,B,E,F,G,JB,C,E,F,G,JB,D,E,F,G,J A,B,E,G,H,JB,C,E,G,H,JB,D,E,G,H,J B,E,F,G,H,JA,B,D,G,I,JB,C,D,G,I,J B,D,F,G,I,J B,D,G,H,I,JB,D,E,G,I,J

A,B,C,D,E,F,HA,B,C,D,F,G,H A,B,C,D,E,F,GA,B,C,D,E,G,HA,B,C,E,F,G,HA,B,D,E,F,G,HB,C,D,E,F,G,H A,B,C,D,F,G,I A,B,C,D,G,H,IA,B,D,F,G,H,I B,C,D,F,G,H,I A,B,C,D,E,G,IA,B,D,E,F,G,I B,C,D,E,F,G,I A,B,D,E,G,H,IB,C,D,E,G,H,IB,D,E,F,G,H,IA,B,C,D,F,G,JA,B,C,D,G,H,J A,B,C,F,G,H,JA,B,D,F,G,H,JB,C,D,F,G,H,J A,B,C,D,E,G,J A,B,C,E,F,G,JA,B,D,E,F,G,JB,C,D,E,F,G,J A,B,C,E,G,H,JA,B,D,E,G,H,JB,C,D,E,G,H,J A,B,E,F,G,H,JB,C,E,F,G,H,JB,D,E,F,G,H,JA,B,C,D,G,I,JA,B,D,F,G,I,JB,C,D,F,G,I,J A,B,D,G,H,I,JB,C,D,G,H,I,J B,D,F,G,H,I,JA,B,D,E,G,I,JB,C,D,E,G,I,J B,D,E,F,G,I,J B,D,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,F,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,G,H,IA,B,D,E,F,G,H,I B,C,D,E,F,G,H,IA,B,C,D,F,G,H,J A,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,D,F,G,I,J A,B,C,D,G,H,I,J A,B,D,F,G,H,I,JB,C,D,F,G,H,I,J A,B,C,D,E,G,I,JA,B,D,E,F,G,I,JB,C,D,E,F,G,I,J A,B,D,E,G,H,I,JB,C,D,E,G,H,I,J B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,J A,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

BC

D EF

G HI J

WT

A

A,B A,C

A,B,CA,B,E A,C,F

A,B,C,DA,B,C,E A,B,C,FA,B,E,H

A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,C,D,GA,B,C,E,H A,B,C,D,I A,B,C,F,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,D,E,H A,B,C,E,F,HA,B,C,D,E,I A,B,C,D,F,IA,B,C,D,G,I A,B,C,D,F,JA,B,C,E,F,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,C,D,E,H,I A,B,C,D,E,F,J A,B,C,D,F,G,JA,B,C,E,F,H,J A,B,C,D,F,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,F,I,J A,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID AAvENuRd7EV7ymhh
acc genotypes 52
peaks no back 8

removed edges 21
prop rem edges 0.181
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A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,G A,B,C,D,E,F A,B,C,E,G,H A,B,C,D,E,HA,B,C,E,F,H A,B,C,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,E,F,G,H A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,E,G,H,J A,B,C,D,E,H,JA,B,C,E,F,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID b2dBTAqsSxgbkkTE
acc genotypes 43
peaks no back 7

removed edges 14
prop rem edges 0.152
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A,B,C,D,G A,B,C,E,G A,B,C,D,EA,B,C,F,GA,B,C,D,F A,B,C,E,F A,B,C,E,H

A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,G A,B,C,D,E,F A,B,C,E,G,H A,B,C,D,E,H A,B,C,E,F,H A,B,C,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,G,H A,B,C,E,F,G,H A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,E,G,H,J A,B,C,D,E,H,J A,B,C,E,F,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,J A,B,C,E,F,G,H,J A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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A B C

D

E F

G HIJ

WT

A B CE F

A,B A,C B,CA,E B,E C,EA,F B,F C,FE,FA,D B,G F,HC,J

A,B,CA,B,E A,C,E B,C,EA,B,F A,C,F B,C,FA,E,F B,E,F C,E,FA,B,D A,C,DA,D,E A,D,FA,B,G B,C,GB,E,G B,F,GA,F,H B,F,H C,F,HE,F,H C,F,IA,C,J B,C,J C,E,J C,F,J

A,B,C,E A,B,C,FA,B,E,F A,C,E,F B,C,E,FA,B,C,DA,B,D,E A,C,D,E A,B,D,F A,C,D,FA,D,E,FA,B,C,GA,B,E,G B,C,E,GA,B,F,G B,C,F,GB,E,F,GA,B,D,G A,B,F,H A,C,F,H B,C,F,HA,E,F,H B,E,F,H C,E,F,HA,D,F,H B,F,G,HA,C,F,I B,C,F,I C,E,F,I C,F,H,IA,B,C,J A,C,E,J B,C,E,JA,C,F,J B,C,F,J C,E,F,JA,C,D,J B,C,G,J C,F,H,JC,F,I,J

A,B,C,E,FA,B,C,D,E A,B,C,D,FA,B,D,E,F A,C,D,E,FA,B,C,E,G A,B,C,F,GA,B,E,F,G B,C,E,F,GA,B,C,D,GA,B,D,E,G A,B,D,F,G A,B,C,F,HA,B,E,F,H A,C,E,F,H B,C,E,F,HA,B,D,F,H A,C,D,F,HA,D,E,F,H A,B,F,G,H B,C,F,G,HB,E,F,G,HA,B,C,F,I A,C,E,F,I B,C,E,F,IA,C,D,F,I B,C,F,G,IA,C,F,H,I B,C,F,H,I C,E,F,H,IA,B,C,E,J A,B,C,F,J A,C,E,F,J B,C,E,F,JA,B,C,D,J A,C,D,E,J A,C,D,F,JA,B,C,G,J B,C,E,G,J B,C,F,G,JA,C,F,H,J B,C,F,H,J C,E,F,H,JA,C,F,I,J B,C,F,I,J C,E,F,I,J C,F,H,I,J

A,B,C,D,E,F A,B,C,E,F,GA,B,C,D,E,G A,B,C,D,F,GA,B,D,E,F,G A,B,C,E,F,HA,B,C,D,F,HA,B,D,E,F,H A,C,D,E,F,H A,B,C,F,G,HA,B,E,F,G,H B,C,E,F,G,HA,B,D,F,G,H A,B,C,E,F,IA,B,C,D,F,I A,C,D,E,F,I A,B,C,F,G,I B,C,E,F,G,IA,B,C,F,H,I A,C,E,F,H,I B,C,E,F,H,IA,C,D,F,H,I B,C,F,G,H,IA,B,C,E,F,JA,B,C,D,E,J A,B,C,D,F,J A,C,D,E,F,JA,B,C,E,G,J A,B,C,F,G,J B,C,E,F,G,JA,B,C,D,G,J A,B,C,F,H,J A,C,E,F,H,J B,C,E,F,H,JA,C,D,F,H,J B,C,F,G,H,JA,B,C,F,I,J A,C,E,F,I,J B,C,E,F,I,JA,C,D,F,I,J B,C,F,G,I,JA,C,F,H,I,J B,C,F,H,I,J C,E,F,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,D,F,G,HA,B,D,E,F,G,H A,B,C,D,E,F,I A,B,C,E,F,G,IA,B,C,D,F,G,I A,B,C,E,F,H,IA,B,C,D,F,H,I A,C,D,E,F,H,I A,B,C,F,G,H,I B,C,E,F,G,H,IA,B,C,D,E,F,J A,B,C,E,F,G,JA,B,C,D,E,G,J A,B,C,D,F,G,J A,B,C,E,F,H,JA,B,C,D,F,H,J A,C,D,E,F,H,J A,B,C,F,G,H,J B,C,E,F,G,H,JA,B,C,E,F,I,JA,B,C,D,F,I,J A,C,D,E,F,I,J A,B,C,F,G,I,J B,C,E,F,G,I,JA,B,C,F,H,I,J A,C,E,F,H,I,J B,C,E,F,H,I,JA,C,D,F,H,I,J B,C,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,B,C,D,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,C,D,F,G,H,J A,B,C,D,E,F,I,J A,B,C,E,F,G,I,JA,B,C,D,F,G,I,J A,B,C,E,F,H,I,JA,B,C,D,F,H,I,J A,C,D,E,F,H,I,J A,B,C,F,G,H,I,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID B8LF4EJa7H2B21J3
acc genotypes 234
peaks no back 14

removed edges 130
prop rem edges 0.165
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Number of mutated genes
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AB CE F

A,B A,CB,C A,EB,E C,E A,FB,F C,FE,FA,DB,G F,HC,J

A,B,CA,B,E A,C,EB,C,EA,B,F A,C,FB,C,F A,E,FB,E,F C,E,FA,B,D A,C,DA,D,E A,D,FA,B,G B,C,GB,E,G B,F,G A,F,HB,F,H C,F,HE,F,H C,F,IA,C,JB,C,J C,E,J C,F,J

A,B,C,E A,B,C,FA,B,E,F A,C,E,FB,C,E,FA,B,C,DA,B,D,E A,C,D,EA,B,D,F A,C,D,FA,D,E,FA,B,C,GA,B,E,G B,C,E,GA,B,F,G B,C,F,G B,E,F,GA,B,D,G A,B,F,H A,C,F,HB,C,F,H A,E,F,HB,E,F,H C,E,F,H A,D,F,HB,F,G,H A,C,F,IB,C,F,I C,E,F,I C,F,H,IA,B,C,J A,C,E,JB,C,E,J A,C,F,JB,C,F,J C,E,F,JA,C,D,JB,C,G,J C,F,H,JC,F,I,J

A,B,C,E,FA,B,C,D,E A,B,C,D,FA,B,D,E,F A,C,D,E,FA,B,C,E,G A,B,C,F,GA,B,E,F,G B,C,E,F,GA,B,C,D,GA,B,D,E,G A,B,D,F,G A,B,C,F,HA,B,E,F,H A,C,E,F,HB,C,E,F,HA,B,D,F,H A,C,D,F,HA,D,E,F,HA,B,F,G,H B,C,F,G,HB,E,F,G,H A,B,C,F,I A,C,E,F,IB,C,E,F,I A,C,D,F,IB,C,F,G,I A,C,F,H,IB,C,F,H,I C,E,F,H,IA,B,C,E,J A,B,C,F,J A,C,E,F,JB,C,E,F,JA,B,C,D,J A,C,D,E,J A,C,D,F,JA,B,C,G,J B,C,E,G,J B,C,F,G,J A,C,F,H,JB,C,F,H,J C,E,F,H,J A,C,F,I,JB,C,F,I,J C,E,F,I,J C,F,H,I,J

A,B,C,D,E,FA,B,C,E,F,GA,B,C,D,E,G A,B,C,D,F,GA,B,D,E,F,G A,B,C,E,F,H A,B,C,D,F,HA,B,D,E,F,H A,C,D,E,F,HA,B,C,F,G,HA,B,E,F,G,H B,C,E,F,G,HA,B,D,F,G,H A,B,C,E,F,I A,B,C,D,F,I A,C,D,E,F,IA,B,C,F,G,I B,C,E,F,G,I A,B,C,F,H,I A,C,E,F,H,IB,C,E,F,H,I A,C,D,F,H,IB,C,F,G,H,I A,B,C,E,F,JA,B,C,D,E,J A,B,C,D,F,J A,C,D,E,F,JA,B,C,E,G,J A,B,C,F,G,J B,C,E,F,G,JA,B,C,D,G,J A,B,C,F,H,J A,C,E,F,H,JB,C,E,F,H,J A,C,D,F,H,JB,C,F,G,H,J A,B,C,F,I,J A,C,E,F,I,JB,C,E,F,I,J A,C,D,F,I,JB,C,F,G,I,J A,C,F,H,I,JB,C,F,H,I,J C,E,F,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,E,F,G,H A,B,C,D,F,G,HA,B,D,E,F,G,H A,B,C,D,E,F,IA,B,C,E,F,G,I A,B,C,D,F,G,I A,B,C,E,F,H,I A,B,C,D,F,H,I A,C,D,E,F,H,IA,B,C,F,G,H,I B,C,E,F,G,H,I A,B,C,D,E,F,JA,B,C,E,F,G,JA,B,C,D,E,G,J A,B,C,D,F,G,J A,B,C,E,F,H,J A,B,C,D,F,H,J A,C,D,E,F,H,JA,B,C,F,G,H,J B,C,E,F,G,H,J A,B,C,E,F,I,J A,B,C,D,F,I,J A,C,D,E,F,I,JA,B,C,F,G,I,J B,C,E,F,G,I,J A,B,C,F,H,I,J A,C,E,F,H,I,JB,C,E,F,H,I,J A,C,D,F,H,I,JB,C,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,E,F,G,H,I A,B,C,D,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,E,F,G,H,JA,B,C,D,F,G,H,J A,B,C,D,E,F,I,JA,B,C,E,F,G,I,JA,B,C,D,F,G,I,J A,B,C,E,F,H,I,J A,B,C,D,F,H,I,J A,C,D,E,F,H,I,JA,B,C,F,G,H,I,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,EA,B,C,D,I A,B,D,E,I A,B,D,E,F A,B,C,E,FA,B,C,D,G

A,B,C,D,E,I A,B,C,D,E,FA,B,D,E,F,IA,B,C,D,E,GA,B,C,D,G,I A,B,C,E,F,HA,B,C,E,F,J

A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,E,F,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,E,F,I,J A,B,C,D,E,F,G,J A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID BoCaqtWu6XR9fw10u
acc genotypes 42
peaks no back 9

removed edges 20
prop rem edges 0.235
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A,B,C,D,EA,B,C,D,I A,B,D,E,I A,B,D,E,F A,B,C,E,FA,B,C,D,G

A,B,C,D,E,I A,B,C,D,E,FA,B,D,E,F,IA,B,C,D,E,GA,B,C,D,G,I A,B,C,E,F,HA,B,C,E,F,J

A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,E,F,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,E,F,I,JA,B,C,D,E,F,G,J A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J



Root

AB C D EF

G HIJ

WT

A B C D EF

A,B A,C B,CA,D B,D C,D A,E B,E C,E D,EA,F B,F C,F D,F E,FF,G

A,B,C A,B,D A,C,D B,C,D A,B,E A,C,E B,C,EA,D,E B,D,E C,D,EA,B,F A,C,F B,C,FA,D,F B,D,F C,D,F A,E,F B,E,F C,E,F D,E,FA,F,G B,F,G C,F,G D,F,G E,F,G E,F,HA,F,IA,B,J

A,B,C,D A,B,C,E A,B,D,E A,C,D,E B,C,D,EA,B,C,F A,B,D,F A,C,D,F B,C,D,F A,B,E,F A,C,E,F B,C,E,FA,D,E,F B,D,E,F C,D,E,FA,B,F,G A,C,F,G B,C,F,GA,D,F,G B,D,F,G C,D,F,G A,E,F,G B,E,F,G C,E,F,G D,E,F,G A,E,F,H B,E,F,H C,E,F,H D,E,F,HE,F,G,HA,B,F,I A,C,F,I A,D,F,I A,E,F,IA,F,G,IA,B,C,J A,B,D,J A,B,E,JA,B,F,J

A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,D,E,F A,C,D,E,F B,C,D,E,FA,B,C,F,G A,B,D,F,GA,C,D,F,G B,C,D,F,G A,B,E,F,G A,C,E,F,G B,C,E,F,GA,D,E,F,G B,D,E,F,GC,D,E,F,G A,B,E,F,H A,C,E,F,H B,C,E,F,HA,D,E,F,H B,D,E,F,H C,D,E,F,HA,E,F,G,H B,E,F,G,H C,E,F,G,HD,E,F,G,HA,B,C,F,I A,B,D,F,I A,C,D,F,I A,B,E,F,I A,C,E,F,IA,D,E,F,IA,B,F,G,I A,C,F,G,I A,D,F,G,I A,E,F,G,I A,E,F,H,IA,B,C,D,J A,B,C,E,J A,B,D,E,JA,B,C,F,J A,B,D,F,J A,B,E,F,JA,B,F,G,JA,B,F,I,J

A,B,C,D,E,FA,B,C,D,F,G A,B,C,E,F,GA,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,G A,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,H B,C,D,E,F,HA,B,E,F,G,H A,C,E,F,G,HB,C,E,F,G,HA,D,E,F,G,H B,D,E,F,G,H C,D,E,F,G,HA,B,C,D,F,I A,B,C,E,F,IA,B,D,E,F,I A,C,D,E,F,IA,B,C,F,G,I A,B,D,F,G,IA,C,D,F,G,I A,B,E,F,G,I A,C,E,F,G,IA,D,E,F,G,I A,B,E,F,H,I A,C,E,F,H,IA,D,E,F,H,IA,E,F,G,H,IA,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,JA,B,D,E,F,JA,B,C,F,G,J A,B,D,F,G,J A,B,E,F,G,J A,B,E,F,H,JA,B,C,F,I,J A,B,D,F,I,J A,B,E,F,I,JA,B,F,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,E,F,G,HA,B,D,E,F,G,H A,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,F,G,I A,B,C,E,F,G,IA,B,D,E,F,G,I A,C,D,E,F,G,I A,B,C,E,F,H,IA,B,D,E,F,H,I A,C,D,E,F,H,IA,B,E,F,G,H,I A,C,E,F,G,H,IA,D,E,F,G,H,IA,B,C,D,E,F,JA,B,C,D,F,G,J A,B,C,E,F,G,JA,B,D,E,F,G,J A,B,C,E,F,H,JA,B,D,E,F,H,J A,B,E,F,G,H,JA,B,C,D,F,I,J A,B,C,E,F,I,JA,B,D,E,F,I,JA,B,C,F,G,I,J A,B,D,F,G,I,J A,B,E,F,G,I,J A,B,E,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,E,F,G,H,IA,B,D,E,F,G,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JA,B,C,D,E,F,I,JA,B,C,D,F,G,I,J A,B,C,E,F,G,I,JA,B,D,E,F,G,I,J A,B,C,E,F,H,I,JA,B,D,E,F,H,I,J A,B,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 232
peaks no back 17
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prop rem edges 0.195
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WT

A BC D E F

A,B A,C B,CA,D B,DC,DA,E B,EC,E D,EA,F B,FC,F D,F E,FF,G

A,B,C A,B,D A,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,E C,D,EA,B,F A,C,F B,C,FA,D,F B,D,FC,D,FA,E,F B,E,FC,E,F D,E,FA,F,G B,F,GC,F,G D,F,G E,F,G E,F,HA,F,IA,B,J

A,B,C,D A,B,C,E A,B,D,E A,C,D,E B,C,D,EA,B,C,F A,B,D,F A,C,D,F B,C,D,FA,B,E,F A,C,E,F B,C,E,FA,D,E,F B,D,E,F C,D,E,FA,B,F,G A,C,F,G B,C,F,GA,D,F,G B,D,F,GC,D,F,GA,E,F,G B,E,F,G C,E,F,G D,E,F,GA,E,F,H B,E,F,H C,E,F,H D,E,F,H E,F,G,HA,B,F,I A,C,F,IA,D,F,I A,E,F,IA,F,G,IA,B,C,J A,B,D,J A,B,E,JA,B,F,J

A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,D,E,FA,C,D,E,F B,C,D,E,FA,B,C,F,G A,B,D,F,GA,C,D,F,G B,C,D,F,GA,B,E,F,GA,C,E,F,G B,C,E,F,GA,D,E,F,G B,D,E,F,GC,D,E,F,GA,B,E,F,H A,C,E,F,H B,C,E,F,HA,D,E,F,H B,D,E,F,H C,D,E,F,HA,E,F,G,H B,E,F,G,HC,E,F,G,H D,E,F,G,HA,B,C,F,IA,B,D,F,I A,C,D,F,I A,B,E,F,I A,C,E,F,IA,D,E,F,IA,B,F,G,I A,C,F,G,IA,D,F,G,I A,E,F,G,I A,E,F,H,IA,B,C,D,J A,B,C,E,J A,B,D,E,J A,B,C,F,JA,B,D,F,J A,B,E,F,JA,B,F,G,J A,B,F,I,J

A,B,C,D,E,FA,B,C,D,F,G A,B,C,E,F,GA,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,GA,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,H B,C,D,E,F,HA,B,E,F,G,H A,C,E,F,G,H B,C,E,F,G,HA,D,E,F,G,H B,D,E,F,G,H C,D,E,F,G,HA,B,C,D,F,I A,B,C,E,F,IA,B,D,E,F,I A,C,D,E,F,IA,B,C,F,G,IA,B,D,F,G,I A,C,D,F,G,I A,B,E,F,G,I A,C,E,F,G,IA,D,E,F,G,I A,B,E,F,H,I A,C,E,F,H,IA,D,E,F,H,IA,E,F,G,H,IA,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,J A,B,D,E,F,JA,B,C,F,G,JA,B,D,F,G,JA,B,E,F,G,J A,B,E,F,H,JA,B,C,F,I,JA,B,D,F,I,J A,B,E,F,I,JA,B,F,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,E,F,G,HA,B,D,E,F,G,HA,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,F,G,I A,B,C,E,F,G,IA,B,D,E,F,G,I A,C,D,E,F,G,I A,B,C,E,F,H,IA,B,D,E,F,H,I A,C,D,E,F,H,IA,B,E,F,G,H,I A,C,E,F,G,H,IA,D,E,F,G,H,IA,B,C,D,E,F,JA,B,C,D,F,G,JA,B,C,E,F,G,J A,B,D,E,F,G,J A,B,C,E,F,H,J A,B,D,E,F,H,JA,B,E,F,G,H,J A,B,C,D,F,I,J A,B,C,E,F,I,JA,B,D,E,F,I,JA,B,C,F,G,I,JA,B,D,F,G,I,J A,B,E,F,G,I,J A,B,E,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,E,F,G,H,IA,B,D,E,F,G,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,J A,B,C,D,E,F,I,JA,B,C,D,F,G,I,JA,B,C,E,F,G,I,J A,B,D,E,F,G,I,J A,B,C,E,F,H,I,J A,B,D,E,F,H,I,JA,B,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A BC D EF

G HI J

WT

ABC DE F

A,BA,CB,C A,DB,DC,D A,EB,EC,E D,E A,FB,FC,F D,FE,F F,J

A,B,C A,B,DA,C,DB,C,D A,B,EA,C,EB,C,E A,D,EB,D,EC,D,E A,B,FA,C,FB,C,F A,D,FB,D,FC,D,F A,E,FB,E,FC,E,F D,E,FA,D,G A,F,HC,D,I A,F,JB,F,JC,F,J D,F,JE,F,J

A,B,C,D A,B,C,E A,B,D,EA,C,D,EB,C,D,E A,B,C,F A,B,D,FA,C,D,FB,C,D,F A,B,E,FA,C,E,FB,C,E,F A,D,E,FB,D,E,FC,D,E,FA,B,D,GA,C,D,G A,D,E,G A,D,F,G A,B,F,HA,C,F,H A,D,F,HA,E,F,HA,C,D,IB,C,D,I C,D,E,I C,D,F,I A,B,F,JA,C,F,JB,C,F,J A,D,F,JB,D,F,JC,D,F,J A,E,F,JB,E,F,JC,E,F,J D,E,F,J A,F,H,J

A,B,C,D,E A,B,C,D,F A,B,C,E,F A,B,D,E,FA,C,D,E,FB,C,D,E,FA,B,C,D,G A,B,D,E,GA,C,D,E,G A,B,D,F,GA,C,D,F,G A,D,E,F,G A,B,C,F,H A,B,D,F,HA,C,D,F,H A,B,E,F,HA,C,E,F,H A,D,E,F,H A,D,F,G,HA,B,C,D,I A,C,D,E,IB,C,D,E,I A,C,D,F,IB,C,D,F,I C,D,E,F,IA,C,D,G,I A,B,C,F,J A,B,D,F,JA,C,D,F,JB,C,D,F,J A,B,E,F,JA,C,E,F,JB,C,E,F,J A,D,E,F,JB,D,E,F,JC,D,E,F,J A,D,F,G,J A,B,F,H,JA,C,F,H,J A,D,F,H,JA,E,F,H,JC,D,F,I,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,B,D,E,F,GA,C,D,E,F,G A,B,C,D,F,H A,B,C,E,F,H A,B,D,E,F,HA,C,D,E,F,H A,B,D,F,G,HA,C,D,F,G,H A,D,E,F,G,HA,B,C,D,E,I A,B,C,D,F,IA,C,D,E,F,IB,C,D,E,F,IA,B,C,D,G,IA,C,D,E,G,I A,C,D,F,G,I A,C,D,F,H,I A,B,C,D,F,J A,B,C,E,F,J A,B,D,E,F,JA,C,D,E,F,JB,C,D,E,F,J A,B,D,F,G,JA,C,D,F,G,J A,D,E,F,G,J A,B,C,F,H,J A,B,D,F,H,JA,C,D,F,H,J A,B,E,F,H,JA,C,E,F,H,J A,D,E,F,H,JA,D,F,G,H,JA,C,D,F,I,JB,C,D,F,I,J C,D,E,F,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,F,G,H A,B,D,E,F,G,HA,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,C,D,E,F,G,I A,B,C,D,F,H,IA,C,D,E,F,H,IA,C,D,F,G,H,I A,B,C,D,E,F,JA,B,C,D,F,G,J A,B,D,E,F,G,JA,C,D,E,F,G,J A,B,C,D,F,H,J A,B,C,E,F,H,J A,B,D,E,F,H,JA,C,D,E,F,H,J A,B,D,F,G,H,JA,C,D,F,G,H,J A,D,E,F,G,H,JA,B,C,D,F,I,JA,C,D,E,F,I,JB,C,D,E,F,I,J A,C,D,F,G,I,J A,C,D,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,F,G,H,IA,C,D,E,F,G,H,I A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,F,G,H,J A,B,D,E,F,G,H,JA,C,D,E,F,G,H,JA,B,C,D,E,F,I,JA,B,C,D,F,G,I,JA,C,D,E,F,G,I,J A,B,C,D,F,H,I,JA,C,D,E,F,H,I,JA,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 220
peaks no back 19

removed edges 183
prop rem edges 0.247
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WT

AB CD E F

A,B A,CB,CA,D B,DC,D A,EB,E C,ED,E A,F B,FC,FD,F E,F F,J

A,B,CA,B,DA,C,D B,C,D A,B,E A,C,EB,C,EA,D,E B,D,EC,D,E A,B,F A,C,F B,C,FA,D,F B,D,FC,D,F A,E,F B,E,FC,E,FD,E,FA,D,G A,F,HC,D,I A,F,JB,F,JC,F,JD,F,J E,F,J

A,B,C,D A,B,C,EA,B,D,EA,C,D,E B,C,D,E A,B,C,FA,B,D,FA,C,D,FB,C,D,F A,B,E,FA,C,E,F B,C,E,FA,D,E,F B,D,E,FC,D,E,FA,B,D,GA,C,D,G A,D,E,G A,D,F,G A,B,F,H A,C,F,HA,D,F,H A,E,F,HA,C,D,I B,C,D,IC,D,E,I C,D,F,I A,B,F,JA,C,F,J B,C,F,JA,D,F,J B,D,F,JC,D,F,J A,E,F,JB,E,F,JC,E,F,JD,E,F,J A,F,H,J

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,D,E,FA,C,D,E,FB,C,D,E,FA,B,C,D,G A,B,D,E,GA,C,D,E,G A,B,D,F,GA,C,D,F,G A,D,E,F,G A,B,C,F,HA,B,D,F,HA,C,D,F,H A,B,E,F,HA,C,E,F,HA,D,E,F,HA,D,F,G,HA,B,C,D,IA,C,D,E,I B,C,D,E,I A,C,D,F,IB,C,D,F,IC,D,E,F,I A,C,D,G,I A,B,C,F,JA,B,D,F,JA,C,D,F,JB,C,D,F,J A,B,E,F,JA,C,E,F,JB,C,E,F,JA,D,E,F,J B,D,E,F,JC,D,E,F,J A,D,F,G,J A,B,F,H,JA,C,F,H,JA,D,F,H,J A,E,F,H,JC,D,F,I,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,F,G A,B,D,E,F,GA,C,D,E,F,G A,B,C,D,F,H A,B,C,E,F,HA,B,D,E,F,HA,C,D,E,F,HA,B,D,F,G,HA,C,D,F,G,H A,D,E,F,G,HA,B,C,D,E,I A,B,C,D,F,IA,C,D,E,F,IB,C,D,E,F,I A,B,C,D,G,I A,C,D,E,G,I A,C,D,F,G,I A,C,D,F,H,IA,B,C,D,F,J A,B,C,E,F,JA,B,D,E,F,JA,C,D,E,F,JB,C,D,E,F,J A,B,D,F,G,JA,C,D,F,G,J A,D,E,F,G,J A,B,C,F,H,JA,B,D,F,H,JA,C,D,F,H,J A,B,E,F,H,JA,C,E,F,H,JA,D,E,F,H,JA,D,F,G,H,JA,C,D,F,I,J B,C,D,F,I,JC,D,E,F,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,F,G,H A,B,D,E,F,G,HA,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,C,D,E,F,G,I A,B,C,D,F,H,IA,C,D,E,F,H,I A,C,D,F,G,H,I A,B,C,D,E,F,JA,B,C,D,F,G,J A,B,D,E,F,G,JA,C,D,E,F,G,J A,B,C,D,F,H,J A,B,C,E,F,H,JA,B,D,E,F,H,JA,C,D,E,F,H,JA,B,D,F,G,H,JA,C,D,F,G,H,J A,D,E,F,G,H,JA,B,C,D,F,I,JA,C,D,E,F,I,J B,C,D,E,F,I,JA,C,D,F,G,I,J A,C,D,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,F,G,H,IA,C,D,E,F,G,H,I A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,F,G,H,J A,B,D,E,F,G,H,JA,C,D,E,F,G,H,JA,B,C,D,E,F,I,J A,B,C,D,F,G,I,JA,C,D,E,F,G,I,J A,B,C,D,F,H,I,JA,C,D,E,F,H,I,J A,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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WT
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A,CA,E C,EA,I C,IE,IA,B C,G

A,C,E A,C,IA,E,I C,E,IA,B,CA,B,E A,B,IA,E,F A,C,GC,E,G C,G,IA,B,DA,B,H

A,C,E,IA,B,C,E A,B,C,IA,B,E,I A,C,E,FA,E,F,IA,B,E,F A,C,E,G A,C,G,IC,E,G,IA,B,C,GA,B,C,DA,B,D,E A,B,D,I A,B,C,HA,B,E,H A,B,H,IA,B,D,H

A,B,C,E,IA,C,E,F,IA,B,C,E,FA,B,E,F,I A,C,E,G,IA,B,C,E,G A,B,C,G,IA,C,E,F,GA,B,C,D,E A,B,C,D,IA,B,D,E,IA,B,D,E,F A,B,C,D,GA,B,C,E,H A,B,C,H,IA,B,E,H,IA,B,E,F,H A,B,C,G,HA,B,C,D,HA,B,D,E,H A,B,D,H,IA,B,E,F,J

A,B,C,E,F,I A,B,C,E,G,IA,C,E,F,G,IA,B,C,E,F,GA,B,C,D,E,IA,B,C,D,E,FA,B,D,E,F,I A,B,C,D,E,G A,B,C,D,G,IA,B,C,E,H,IA,B,C,E,F,HA,B,E,F,H,I A,B,C,E,G,H A,B,C,G,H,IA,B,C,D,E,H A,B,C,D,H,IA,B,D,E,H,IA,B,D,E,F,H A,B,C,D,G,HA,B,C,E,F,JA,B,E,F,I,JA,B,D,E,F,JA,B,E,F,H,J

A,B,C,E,F,G,IA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,F,GA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,E,F,G,HA,B,C,D,E,H,IA,B,C,D,E,F,HA,B,D,E,F,H,I A,B,C,D,E,G,H A,B,C,D,G,H,IA,B,C,E,F,I,J A,B,C,E,F,G,JA,B,C,D,E,F,JA,B,D,E,F,I,J A,B,C,E,F,H,JA,B,E,F,H,I,JA,B,D,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,E,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,E,F,G,I,JA,B,C,D,E,F,I,J A,B,C,D,E,F,G,JA,B,C,E,F,H,I,J A,B,C,E,F,G,H,JA,B,C,D,E,F,H,JA,B,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,E,F,G,H,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 126
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removed edges 70
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A,CA,E C,EA,I C,IE,IA,B C,G

A,C,E A,C,IA,E,I C,E,I A,B,CA,B,E A,B,IA,E,F A,C,G C,E,G C,G,IA,B,DA,B,H

A,C,E,IA,B,C,E A,B,C,IA,B,E,I A,C,E,FA,E,F,IA,B,E,F A,C,E,GA,C,G,I C,E,G,IA,B,C,GA,B,C,DA,B,D,E A,B,D,I A,B,C,HA,B,E,H A,B,H,I A,B,D,H

A,B,C,E,IA,C,E,F,IA,B,C,E,FA,B,E,F,I A,C,E,G,I A,B,C,E,GA,B,C,G,I A,C,E,F,GA,B,C,D,E A,B,C,D,IA,B,D,E,IA,B,D,E,F A,B,C,D,GA,B,C,E,H A,B,C,H,IA,B,E,H,IA,B,E,F,H A,B,C,G,HA,B,C,D,HA,B,D,E,H A,B,D,H,IA,B,E,F,J

A,B,C,E,F,I A,B,C,E,G,IA,C,E,F,G,IA,B,C,E,F,GA,B,C,D,E,IA,B,C,D,E,FA,B,D,E,F,I A,B,C,D,E,G A,B,C,D,G,IA,B,C,E,H,IA,B,C,E,F,HA,B,E,F,H,I A,B,C,E,G,HA,B,C,G,H,IA,B,C,D,E,H A,B,C,D,H,IA,B,D,E,H,IA,B,D,E,F,H A,B,C,D,G,HA,B,C,E,F,JA,B,E,F,I,JA,B,D,E,F,JA,B,E,F,H,J

A,B,C,E,F,G,IA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,F,GA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,E,F,G,HA,B,C,D,E,H,IA,B,C,D,E,F,HA,B,D,E,F,H,I A,B,C,D,E,G,HA,B,C,D,G,H,IA,B,C,E,F,I,J A,B,C,E,F,G,JA,B,C,D,E,F,JA,B,D,E,F,I,JA,B,C,E,F,H,JA,B,E,F,H,I,JA,B,D,E,F,H,J

A,B,C,D,E,F,G,I A,B,C,E,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,E,F,G,I,JA,B,C,D,E,F,I,J A,B,C,D,E,F,G,JA,B,C,E,F,H,I,J A,B,C,E,F,G,H,JA,B,C,D,E,F,H,JA,B,D,E,F,H,I,J
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ID C4drUyloTXoBU6JC
acc genotypes 27
peaks no back 4

removed edges 9
prop rem edges 0.191
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acc genotypes 30
peaks no back 4

removed edges 6
prop rem edges 0.111
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A,C,E,G,IA,B,C,E,GA,B,C,E,I A,B,C,G,IA,B,E,G,I A,C,E,F,GA,C,E,F,I A,C,F,G,IA,E,F,G,I A,B,C,E,F A,B,C,F,GA,B,E,F,G A,B,C,F,IA,B,E,F,IA,B,F,G,I A,C,E,G,H A,C,E,H,IA,C,G,H,I C,E,G,H,IA,B,C,E,H A,B,C,G,H A,B,C,H,I A,C,E,F,H A,C,F,G,H A,C,F,H,IA,B,C,F,HA,B,C,D,E A,B,C,D,GA,B,D,E,G A,B,C,D,IA,B,D,E,I A,B,D,G,IA,B,C,D,F A,B,D,E,F A,B,D,F,GA,B,D,F,I A,B,C,D,H

A,B,C,E,G,I A,C,E,F,G,IA,B,C,E,F,GA,B,C,E,F,I A,B,C,F,G,IA,B,E,F,G,I A,C,E,G,H,IA,B,C,E,G,H A,B,C,E,H,IA,B,C,G,H,I A,C,E,F,G,H A,C,E,F,H,IA,C,F,G,H,IA,B,C,E,F,HA,B,C,F,G,H A,B,C,F,H,IA,B,C,D,E,GA,B,C,D,E,I A,B,C,D,G,IA,B,D,E,G,IA,B,C,D,E,F A,B,C,D,F,G A,B,D,E,F,GA,B,C,D,F,I A,B,D,E,F,IA,B,D,F,G,I A,B,C,D,E,HA,B,C,D,G,H A,B,C,D,H,IA,B,C,D,F,H

A,B,C,E,F,G,I A,B,C,E,G,H,I A,C,E,F,G,H,IA,B,C,E,F,G,H A,B,C,E,F,H,IA,B,C,F,G,H,IA,B,C,D,E,G,IA,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,F,G,I A,B,D,E,F,G,I A,B,C,D,E,G,H A,B,C,D,E,H,IA,B,C,D,G,H,IA,B,C,D,E,F,HA,B,C,D,F,G,HA,B,C,D,F,H,IA,B,C,D,F,I,J

A,B,C,E,F,G,H,IA,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,F,G,H,IA,B,C,D,E,F,I,JA,B,C,D,F,G,I,JA,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,F,G,H,I,J
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ID CjDx5CPhar7wxbYH
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acc genotypes 120
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A,B,C,D,E,IA,B,C,D,I,J A,B,C,E,I,J A,B,C,D,E,J A,B,C,E,F,I A,B,C,D,E,F A,B,D,E,F,IA,B,C,E,F,JB,C,E,F,I,J A,B,C,E,G,I A,B,C,D,E,G A,B,D,E,G,IA,B,C,E,G,J A,B,C,E,F,G A,B,E,F,G,I A,B,D,E,F,G A,B,C,E,G,H A,B,E,G,H,IA,B,D,E,G,HA,B,E,F,G,H
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A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,J A,B,D,JA,C,D,J B,C,D,JA,B,E,JA,C,E,J B,C,E,JA,D,E,J B,D,E,JC,D,E,JA,B,C,F A,B,D,F B,C,D,FA,B,E,F B,C,E,F B,D,E,FA,B,F,J B,C,F,J B,D,F,JB,E,F,JA,B,D,G B,C,D,GB,D,E,GB,D,G,J B,D,F,GA,B,C,H A,B,D,HA,C,D,HA,B,E,HA,C,E,H A,D,E,HA,B,H,JA,C,H,J A,D,H,JA,E,H,J A,B,F,H
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A,B,C,D,E A,B,C,D,J A,B,C,E,JA,B,D,E,J A,C,D,E,JB,C,D,E,JA,B,C,D,F A,B,C,E,FA,B,D,E,FB,C,D,E,F A,B,C,F,JA,B,D,F,JB,C,D,F,J A,B,E,F,JB,C,E,F,J B,D,E,F,JA,B,C,D,GA,B,D,E,GB,C,D,E,G A,B,D,G,JB,C,D,G,J B,D,E,G,J A,B,D,F,GB,C,D,F,GB,D,E,F,G B,D,F,G,J A,B,C,D,H A,B,C,E,HA,B,D,E,H A,C,D,E,HA,B,C,H,J A,B,D,H,J A,C,D,H,JA,B,E,H,J A,C,E,H,JA,D,E,H,JA,B,C,F,HA,B,D,F,H A,B,E,F,H A,B,F,H,JA,B,D,G,HB,C,D,G,I
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A,B,C,D,F,G,H,J A,B,D,E,F,G,H,JA,B,C,D,E,F,G,HA,B,C,D,E,F,G,J A,B,C,D,E,F,H,J A,B,C,D,E,G,H,J A,B,D,F,G,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,D,F,H,I,J A,B,C,D,G,H,I,J A,B,D,E,F,G,H,IA,B,D,E,F,G,I,J A,B,D,E,F,H,I,J A,B,D,E,G,H,I,JA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,J A,B,D,E,F,G,H,I,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID EMu88ff7108oDY2Nd
acc genotypes 200
peaks no back 21

removed edges 136
prop rem edges 0.2
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Number of mutated genes

F
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WT

A DF G

A,DA,F D,FA,G D,GF,GA,B D,H D,J

A,D,FA,D,GA,F,G D,F,GA,B,DA,B,FA,B,G A,D,H D,F,HD,G,HA,D,J D,F,JD,G,J D,H,JA,B,CA,B,EA,B,I

A,D,F,GA,B,D,FA,B,D,GA,B,F,G A,D,F,HA,D,G,H D,F,G,HA,B,D,H A,D,F,JA,D,G,J D,F,G,JA,B,D,J A,D,H,J D,F,H,JD,G,H,JA,B,C,DA,B,C,FA,B,C,G A,B,D,EA,B,E,FA,B,E,G A,B,C,E A,B,D,IA,B,F,IA,B,G,I A,B,C,IA,B,E,I

A,B,D,F,G A,D,F,G,HA,B,D,F,HA,B,D,G,H A,D,F,G,JA,B,D,F,JA,B,D,G,J A,D,F,H,JA,D,G,H,J D,F,G,H,JA,B,D,H,JA,B,C,D,FA,B,C,D,GA,B,C,F,G A,B,C,D,H A,B,C,D,JA,B,D,E,FA,B,D,E,GA,B,E,F,G A,B,D,E,H A,B,D,E,JA,B,C,D,EA,B,C,E,FA,B,C,E,G A,B,D,F,IA,B,D,G,IA,B,F,G,I A,B,D,H,I A,B,D,I,JA,B,C,D,IA,B,C,F,IA,B,C,G,I A,B,D,E,I A,B,E,F,IA,B,E,G,I A,B,C,E,I

A,B,D,F,G,H A,B,D,F,G,J A,D,F,G,H,JA,B,D,F,H,JA,B,D,G,H,JA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,G,H A,B,C,D,F,JA,B,C,D,G,J A,B,C,D,H,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,G,H A,B,D,E,F,JA,B,D,E,G,JA,B,D,E,H,J A,B,C,D,E,FA,B,C,D,E,G A,B,C,E,F,G A,B,C,D,E,H A,B,C,D,E,J A,B,D,F,G,I A,B,D,F,H,IA,B,D,G,H,I A,B,D,F,I,JA,B,D,G,I,J A,B,D,H,I,JA,B,C,D,F,IA,B,C,D,G,IA,B,C,F,G,I A,B,C,D,H,I A,B,C,D,I,JA,B,D,E,F,IA,B,D,E,G,IA,B,E,F,G,IA,B,D,E,H,I A,B,D,E,I,JA,B,C,D,E,I A,B,C,E,F,IA,B,C,E,G,I

A,B,D,F,G,H,JA,B,C,D,F,G,H A,B,C,D,F,G,JA,B,C,D,F,H,JA,B,C,D,G,H,JA,B,D,E,F,G,H A,B,D,E,F,G,J A,B,D,E,F,H,JA,B,D,E,G,H,J A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,F,JA,B,C,D,E,G,J A,B,C,D,E,H,J A,B,D,F,G,H,IA,B,D,F,G,I,J A,B,D,F,H,I,JA,B,D,G,H,I,J A,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,D,G,H,I A,B,C,D,F,I,JA,B,C,D,G,I,J A,B,C,D,H,I,JA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,D,E,G,H,I A,B,D,E,F,I,JA,B,D,E,G,I,J A,B,D,E,H,I,J A,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,E,F,G,I A,B,C,D,E,H,IA,B,C,D,E,I,J

A,B,C,D,F,G,H,JA,B,D,E,F,G,H,JA,B,C,D,E,F,G,HA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,D,F,G,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,D,F,H,I,JA,B,C,D,G,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,I,J A,B,D,E,F,H,I,JA,B,D,E,G,H,I,JA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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D
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A,B A,CB,C A,DB,D C,DA,HB,H C,H D,H D,EB,F

A,B,C A,B,D A,C,DB,C,DA,B,H A,C,HB,C,H A,D,HB,D,H C,D,H A,D,EB,D,E C,D,E D,E,HA,B,F B,C,F B,D,FB,F,H

A,B,C,DA,B,C,H A,B,D,H A,C,D,HB,C,D,H A,B,D,E A,C,D,EB,C,D,E A,D,E,HB,D,E,H C,D,E,HA,B,C,F A,B,D,F B,C,D,FA,B,F,H B,C,F,H B,D,F,H B,D,E,F

A,B,C,D,H A,B,C,D,E A,B,D,E,H A,C,D,E,HB,C,D,E,HA,B,C,D,FA,B,C,F,H A,B,D,F,H B,C,D,F,H A,B,D,E,F B,C,D,E,F B,D,E,F,HB,D,E,F,G C,D,E,H,J

A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,E,F A,B,D,E,F,H B,C,D,E,F,HA,B,D,E,F,G B,C,D,E,F,G B,D,E,F,G,H A,C,D,E,H,JB,C,D,E,H,J

A,B,C,D,E,F,HA,B,C,D,E,F,G A,B,D,E,F,G,H B,C,D,E,F,G,H A,B,C,D,E,H,JB,C,D,E,F,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,JB,C,D,E,F,G,H,JA,B,C,D,E,F,G,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J

ID EnDJ6doxjCtQ9zue
acc genotypes 91
peaks no back 11

removed edges 52
prop rem edges 0.211
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A,B,C A,B,D A,C,D B,C,DA,B,H A,C,HB,C,H A,D,HB,D,H C,D,HA,D,EB,D,E C,D,ED,E,HA,B,FB,C,F B,D,FB,F,H

A,B,C,DA,B,C,H A,B,D,H A,C,D,H B,C,D,HA,B,D,E A,C,D,E B,C,D,EA,D,E,HB,D,E,H C,D,E,HA,B,C,F A,B,D,F B,C,D,FA,B,F,H B,C,F,H B,D,F,H B,D,E,F

A,B,C,D,H A,B,C,D,EA,B,D,E,H A,C,D,E,H B,C,D,E,H A,B,C,D,FA,B,C,F,H A,B,D,F,H B,C,D,F,HA,B,D,E,F B,C,D,E,FB,D,E,F,HB,D,E,F,G C,D,E,H,J

A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,E,FA,B,D,E,F,H B,C,D,E,F,HA,B,D,E,F,G B,C,D,E,F,GB,D,E,F,G,H A,C,D,E,H,J B,C,D,E,H,J

A,B,C,D,E,F,H A,B,C,D,E,F,GA,B,D,E,F,G,H B,C,D,E,F,G,H A,B,C,D,E,H,JB,C,D,E,F,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,JB,C,D,E,F,G,H,J A,B,C,D,E,F,G,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J
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A,B,C

A,B,C,DA,B,C,E A,B,C,FA,B,C,G A,B,C,H

A,B,C,D,E A,B,C,D,FA,B,C,E,F A,B,C,D,GA,B,C,E,G A,B,C,F,G A,B,C,D,HA,B,C,E,H A,B,C,F,HA,B,C,G,H A,B,C,H,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,E,F,G A,B,C,D,E,H A,B,C,D,F,HA,B,C,E,F,H A,B,C,D,G,HA,B,C,E,G,H A,B,C,F,G,H A,B,C,D,H,IA,B,C,E,H,I A,B,C,F,H,IA,B,C,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,E,F,G,H A,B,C,D,E,H,I A,B,C,D,F,H,IA,B,C,E,F,H,I A,B,C,D,G,H,IA,B,C,E,G,H,I A,B,C,F,G,H,IA,B,C,E,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,C,E,F,G,H,IA,B,C,D,E,G,H,J A,B,C,E,F,G,H,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID EPFiT9RotYTgEnMR
acc genotypes 60
peaks no back 7

removed edges 30
prop rem edges 0.196
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Number of mutated genes

F
itn

es
s

WT

A

A,B A,C

A,B,C

A,B,C,D A,B,C,EA,B,C,F A,B,C,G A,B,C,H

A,B,C,D,EA,B,C,D,FA,B,C,E,F A,B,C,D,G A,B,C,E,GA,B,C,F,G A,B,C,D,HA,B,C,E,HA,B,C,F,H A,B,C,G,H A,B,C,H,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,E,F,G A,B,C,D,E,HA,B,C,D,F,HA,B,C,E,F,H A,B,C,D,G,HA,B,C,E,G,HA,B,C,F,G,H A,B,C,D,H,IA,B,C,E,H,IA,B,C,F,H,I A,B,C,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,E,F,G,H A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,E,F,H,I A,B,C,D,G,H,IA,B,C,E,G,H,IA,B,C,F,G,H,I A,B,C,E,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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GH I

J

WT

A

A,BA,C A,D A,E A,F

A,B,C A,B,DA,C,D A,B,EA,C,E A,D,E A,B,FA,C,F A,D,F A,E,FA,C,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,E A,B,C,F A,B,D,FA,C,D,F A,B,E,FA,C,E,F A,D,E,FA,B,C,HA,C,D,H A,C,E,H A,C,F,H A,C,F,I

A,B,C,D,E A,B,C,D,F A,B,C,E,F A,B,D,E,FA,C,D,E,F A,D,E,F,GA,B,C,D,H A,B,C,E,HA,C,D,E,H A,B,C,F,HA,C,D,F,H A,C,E,F,H A,B,C,F,I A,C,D,F,I A,C,E,F,IA,C,F,H,IA,C,D,H,J

A,B,C,D,E,F A,B,D,E,F,GA,C,D,E,F,GA,B,C,D,E,H A,B,C,D,F,H A,B,C,E,F,HA,C,D,E,F,H A,B,C,D,F,I A,B,C,E,F,I A,C,D,E,F,IA,B,C,F,H,IA,C,D,F,H,I A,C,E,F,H,IA,B,C,D,H,J A,C,D,E,H,J A,C,D,F,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,C,D,E,F,G,H A,B,C,D,E,F,I A,C,D,E,F,G,IA,B,C,D,F,H,I A,B,C,E,F,H,IA,C,D,E,F,H,IA,B,C,D,E,H,J A,B,C,D,F,H,J A,C,D,E,F,H,J A,C,D,F,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,H,J A,C,D,E,F,G,H,JA,B,C,D,F,H,I,J A,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID FcFcGhQtL910uSnWl
acc genotypes 91
peaks no back 10

removed edges 51
prop rem edges 0.207
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A,B,CA,B,D A,C,DA,B,E A,C,EA,D,E A,B,F A,C,FA,D,FA,E,F A,C,H

A,B,C,DA,B,C,EA,B,D,E A,C,D,E A,B,C,FA,B,D,F A,C,D,FA,B,E,FA,C,E,FA,D,E,F A,B,C,HA,C,D,HA,C,E,H A,C,F,HA,C,F,I

A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,D,E,FA,C,D,E,FA,D,E,F,G A,B,C,D,HA,B,C,E,H A,C,D,E,HA,B,C,F,HA,C,D,F,HA,C,E,F,H A,B,C,F,IA,C,D,F,IA,C,E,F,I A,C,F,H,I A,C,D,H,J

A,B,C,D,E,FA,B,D,E,F,GA,C,D,E,F,G A,B,C,D,E,HA,B,C,D,F,HA,B,C,E,F,H A,C,D,E,F,HA,B,C,D,F,IA,B,C,E,F,IA,C,D,E,F,I A,B,C,F,H,IA,C,D,F,H,IA,C,E,F,H,I A,B,C,D,H,JA,C,D,E,H,J A,C,D,F,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,C,D,E,F,G,HA,B,C,D,E,F,IA,C,D,E,F,G,I A,B,C,D,F,H,IA,B,C,E,F,H,I A,C,D,E,F,H,I A,B,C,D,E,H,J A,B,C,D,F,H,JA,C,D,E,F,H,J A,C,D,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,C,D,E,F,G,H,I A,B,C,D,E,F,H,JA,C,D,E,F,G,H,J A,B,C,D,F,H,I,JA,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,D,E,F,G A,B,C,D,E,H,J A,B,C,D,E,F,JA,B,C,D,E,G,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID fCl5UMNFVGXtbOWb
acc genotypes 33
peaks no back 2

removed edges 4
prop rem edges 0.061
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A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,E,F,G A,B,C,D,E,H,JA,B,C,D,E,F,J A,B,C,D,E,G,J

A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C D

E

F G

HIJ

WT

A BC DF G

A,BA,C B,CA,D B,DC,DA,F B,FC,F D,FA,G B,GC,G D,GF,GA,E G,H

A,B,C A,B,DA,C,D B,C,DA,B,FA,C,F B,C,FA,D,F B,D,FC,D,FA,B,GA,C,G B,C,GA,D,G B,D,GC,D,GA,F,G B,F,GC,F,G D,F,GA,B,EA,C,E A,D,EA,E,F A,E,G A,G,H B,G,HC,G,H D,G,HF,G,H D,G,ID,F,J

A,B,C,DA,B,C,F A,B,D,FA,C,D,F B,C,D,FA,B,C,G A,B,D,GA,C,D,G B,C,D,GA,B,F,GA,C,F,G B,C,F,GA,D,F,G B,D,F,GC,D,F,GA,B,C,E A,B,D,EA,C,D,EA,B,E,FA,C,E,F A,D,E,F A,B,E,GA,C,E,G A,D,E,GA,E,F,G A,B,G,HA,C,G,H B,C,G,HA,D,G,H B,D,G,HC,D,G,HA,F,G,H B,F,G,HC,F,G,H D,F,G,HA,E,G,H A,D,G,I B,D,G,IC,D,G,ID,F,G,I D,G,H,IA,D,F,J B,D,F,JC,D,F,J D,F,G,J

A,B,C,D,F A,B,C,D,GA,B,C,F,G A,B,D,F,GA,C,D,F,G B,C,D,F,GA,B,C,D,EA,B,C,E,F A,B,D,E,FA,C,D,E,F A,B,C,E,G A,B,D,E,GA,C,D,E,GA,B,E,F,GA,C,E,F,G A,D,E,F,G A,B,C,G,H A,B,D,G,HA,C,D,G,H B,C,D,G,HA,B,F,G,HA,C,F,G,H B,C,F,G,HA,D,F,G,H B,D,F,G,HC,D,F,G,HA,B,E,G,HA,C,E,G,H A,D,E,G,HA,E,F,G,H A,B,D,G,IA,C,D,G,I B,C,D,G,IA,D,F,G,I B,D,F,G,IC,D,F,G,IA,D,E,G,I A,D,G,H,I B,D,G,H,IC,D,G,H,ID,F,G,H,IA,B,D,F,JA,C,D,F,J B,C,D,F,JA,D,F,G,J B,D,F,G,JC,D,F,G,JA,D,E,F,J D,F,G,H,J D,F,G,I,J

A,B,C,D,F,GA,B,C,D,E,F A,B,C,D,E,GA,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,G A,B,C,D,G,HA,B,C,F,G,H A,B,D,F,G,HA,C,D,F,G,H B,C,D,F,G,HA,B,C,E,G,H A,B,D,E,G,HA,C,D,E,G,HA,B,E,F,G,HA,C,E,F,G,H A,D,E,F,G,H A,B,C,D,G,IA,B,D,F,G,IA,C,D,F,G,I B,C,D,F,G,IA,B,D,E,G,IA,C,D,E,G,IA,D,E,F,G,I A,B,D,G,H,IA,C,D,G,H,I B,C,D,G,H,IA,D,F,G,H,I B,D,F,G,H,IC,D,F,G,H,IA,D,E,G,H,IA,B,C,D,F,J A,B,D,F,G,JA,C,D,F,G,J B,C,D,F,G,JA,B,D,E,F,JA,C,D,E,F,J A,D,E,F,G,J A,D,F,G,H,J B,D,F,G,H,JC,D,F,G,H,JA,D,F,G,I,J B,D,F,G,I,JC,D,F,G,I,J D,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,F,G,HA,B,C,D,E,G,HA,B,C,E,F,G,H A,B,D,E,F,G,HA,C,D,E,F,G,H A,B,C,D,F,G,IA,B,C,D,E,G,IA,B,D,E,F,G,IA,C,D,E,F,G,I A,B,C,D,G,H,IA,B,D,F,G,H,IA,C,D,F,G,H,I B,C,D,F,G,H,IA,B,D,E,G,H,IA,C,D,E,G,H,IA,D,E,F,G,H,I A,B,C,D,F,G,JA,B,C,D,E,F,J A,B,D,E,F,G,JA,C,D,E,F,G,J A,B,D,F,G,H,JA,C,D,F,G,H,J B,C,D,F,G,H,JA,D,E,F,G,H,J A,B,D,F,G,I,JA,C,D,F,G,I,J B,C,D,F,G,I,JA,D,E,F,G,I,J A,D,F,G,H,I,J B,D,F,G,H,I,JC,D,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,F,G,H,IA,B,C,D,E,G,H,IA,B,D,E,F,G,H,IA,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,F,G,H,JA,B,D,E,F,G,H,JA,C,D,E,F,G,H,J A,B,C,D,F,G,I,JA,B,D,E,F,G,I,JA,C,D,E,F,G,I,J A,B,D,F,G,H,I,JA,C,D,F,G,H,I,J B,C,D,F,G,H,I,JA,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID fjYl5FajfI1l9TqE
acc genotypes 252
peaks no back 17

removed edges 166
prop rem edges 0.189

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

ABCD F G

A,BA,CB,CA,DB,D C,D A,FB,F C,FD,F A,GB,G C,GD,G F,GA,E G,H

A,B,CA,B,D A,C,DB,C,D A,B,F A,C,FB,C,FA,D,FB,D,F C,D,F A,B,G A,C,GB,C,GA,D,G B,D,GC,D,G A,F,GB,F,G C,F,GD,F,G A,B,EA,C,EA,D,E A,E,F A,E,G A,G,HB,G,H C,G,HD,G,H F,G,HD,G,I D,F,J

A,B,C,D A,B,C,FA,B,D,F A,C,D,FB,C,D,F A,B,C,GA,B,D,GA,C,D,GB,C,D,G A,B,F,G A,C,F,GB,C,F,GA,D,F,GB,D,F,GC,D,F,G A,B,C,EA,B,D,EA,C,D,E A,B,E,F A,C,E,FA,D,E,F A,B,E,G A,C,E,GA,D,E,G A,E,F,G A,B,G,H A,C,G,HB,C,G,HA,D,G,H B,D,G,HC,D,G,H A,F,G,HB,F,G,H C,F,G,HD,F,G,H A,E,G,HA,D,G,IB,D,G,I C,D,G,I D,F,G,ID,G,H,I A,D,F,JB,D,F,J C,D,F,JD,F,G,J

A,B,C,D,FA,B,C,D,G A,B,C,F,GA,B,D,F,G A,C,D,F,GB,C,D,F,G A,B,C,D,E A,B,C,E,FA,B,D,E,F A,C,D,E,F A,B,C,E,GA,B,D,E,GA,C,D,E,G A,B,E,F,G A,C,E,F,GA,D,E,F,G A,B,C,G,HA,B,D,G,HA,C,D,G,HB,C,D,G,H A,B,F,G,H A,C,F,G,HB,C,F,G,HA,D,F,G,H B,D,F,G,HC,D,F,G,H A,B,E,G,H A,C,E,G,HA,D,E,G,H A,E,F,G,HA,B,D,G,I A,C,D,G,IB,C,D,G,I A,D,F,G,IB,D,F,G,I C,D,F,G,IA,D,E,G,IA,D,G,H,I B,D,G,H,I C,D,G,H,I D,F,G,H,I A,B,D,F,J A,C,D,F,JB,C,D,F,J A,D,F,G,JB,D,F,G,JC,D,F,G,J A,D,E,F,JD,F,G,H,JD,F,G,I,J

A,B,C,D,F,G A,B,C,D,E,FA,B,C,D,E,G A,B,C,E,F,GA,B,D,E,F,G A,C,D,E,F,GA,B,C,D,G,H A,B,C,F,G,HA,B,D,F,G,HA,C,D,F,G,HB,C,D,F,G,H A,B,C,E,G,HA,B,D,E,G,HA,C,D,E,G,H A,B,E,F,G,HA,C,E,F,G,HA,D,E,F,G,HA,B,C,D,G,I A,B,D,F,G,I A,C,D,F,G,IB,C,D,F,G,I A,B,D,E,G,IA,C,D,E,G,I A,D,E,F,G,IA,B,D,G,H,I A,C,D,G,H,I B,C,D,G,H,IA,D,F,G,H,I B,D,F,G,H,I C,D,F,G,H,IA,D,E,G,H,I A,B,C,D,F,JA,B,D,F,G,J A,C,D,F,G,JB,C,D,F,G,J A,B,D,E,F,J A,C,D,E,F,JA,D,E,F,G,JA,D,F,G,H,J B,D,F,G,H,JC,D,F,G,H,JA,D,F,G,I,J B,D,F,G,I,JC,D,F,G,I,JD,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,F,G,H A,B,C,D,E,G,H A,B,C,E,F,G,HA,B,D,E,F,G,H A,C,D,E,F,G,HA,B,C,D,F,G,IA,B,C,D,E,G,I A,B,D,E,F,G,I A,C,D,E,F,G,IA,B,C,D,G,H,IA,B,D,F,G,H,I A,C,D,F,G,H,I B,C,D,F,G,H,IA,B,D,E,G,H,I A,C,D,E,G,H,IA,D,E,F,G,H,I A,B,C,D,F,G,J A,B,C,D,E,F,JA,B,D,E,F,G,JA,C,D,E,F,G,JA,B,D,F,G,H,JA,C,D,F,G,H,J B,C,D,F,G,H,J A,D,E,F,G,H,JA,B,D,F,G,I,JA,C,D,F,G,I,J B,C,D,F,G,I,JA,D,E,F,G,I,JA,D,F,G,H,I,J B,D,F,G,H,I,JC,D,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,F,G,H,IA,B,C,D,E,G,H,IA,B,D,E,F,G,H,I A,C,D,E,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,F,G,H,J A,B,D,E,F,G,H,JA,C,D,E,F,G,H,JA,B,C,D,F,G,I,J A,B,D,E,F,G,I,JA,C,D,E,F,G,I,JA,B,D,F,G,H,I,J A,C,D,F,G,H,I,JB,C,D,F,G,H,I,JA,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A ●B ●C

●D

●E

●F ●G

●H

●I

●J

WT

A BCG

A,BA,C B,CA,G B,GC,GA,D B,F

A,B,CA,B,GA,C,G B,C,GA,B,DA,C,DA,D,G A,B,F B,C,FB,F,GA,D,E B,F,J

A,B,C,GA,B,C,DA,B,D,GA,C,D,G A,B,C,FA,B,F,G B,C,F,GA,B,D,FA,B,D,EA,C,D,EA,D,E,G A,B,F,J B,C,F,JB,F,G,J

A,B,C,D,G A,B,C,F,GA,B,C,D,FA,B,D,F,GA,B,C,D,EA,B,D,E,GA,C,D,E,G A,B,D,E,F A,B,C,F,JA,B,F,G,J B,C,F,G,JA,B,D,F,JA,D,E,G,H

A,B,C,D,F,GA,B,C,D,E,G A,B,C,D,E,FA,B,D,E,F,G A,B,C,F,G,JA,B,C,D,F,JA,B,D,F,G,JA,B,D,E,F,JA,B,D,E,G,HA,C,D,E,G,HA,D,E,G,H,I

A,B,C,D,E,F,G A,B,C,D,F,G,JA,B,C,D,E,F,JA,B,D,E,F,G,JA,B,C,D,E,G,H A,B,D,E,F,G,HA,B,D,E,G,H,IA,C,D,E,G,H,I

A,B,C,D,E,F,G,JA,B,C,D,E,F,G,H A,B,D,E,F,G,H,JA,B,C,D,E,G,H,I A,B,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID FNDb716ELrbzr3xJ
acc genotypes 80
peaks no back 3

removed edges 22
prop rem edges 0.112

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC G

A,BA,C B,CA,G B,GC,GA,D B,F

A,B,C A,B,GA,C,G B,C,GA,B,DA,C,D A,D,G A,B,F B,C,F B,F,GA,D,E B,F,J

A,B,C,GA,B,C,DA,B,D,GA,C,D,G A,B,C,FA,B,F,G B,C,F,GA,B,D,FA,B,D,EA,C,D,E A,D,E,G A,B,F,J B,C,F,J B,F,G,J

A,B,C,D,G A,B,C,F,GA,B,C,D,FA,B,D,F,GA,B,C,D,EA,B,D,E,GA,C,D,E,G A,B,D,E,F A,B,C,F,JA,B,F,G,J B,C,F,G,JA,B,D,F,JA,D,E,G,H

A,B,C,D,F,GA,B,C,D,E,G A,B,C,D,E,FA,B,D,E,F,G A,B,C,F,G,JA,B,C,D,F,JA,B,D,F,G,JA,B,D,E,F,JA,B,D,E,G,HA,C,D,E,G,HA,D,E,G,H,I

A,B,C,D,E,F,G A,B,C,D,F,G,JA,B,C,D,E,F,JA,B,D,E,F,G,JA,B,C,D,E,G,H A,B,D,E,F,G,HA,B,D,E,G,H,IA,C,D,E,G,H,I

A,B,C,D,E,F,G,JA,B,C,D,E,F,G,H A,B,D,E,F,G,H,JA,B,C,D,E,G,H,I A,B,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

D

E F

G

H

I

J

WT

A CE FI

A,CA,E C,E A,F C,FE,FA,I C,IE,I F,IA,B F,G

A,C,E A,C,FA,E,F C,E,FA,C,IA,E,I C,E,I A,F,I C,F,IE,F,IA,B,CA,B,E A,B,FA,B,I A,F,G C,F,GE,F,GF,G,IA,B,D

A,C,E,FA,C,E,I A,C,F,IA,E,F,I C,E,F,IA,B,C,E A,B,C,FA,B,E,FA,B,C,IA,B,E,I A,B,F,I A,C,F,GA,E,F,G C,E,F,GA,F,G,I C,F,G,IE,F,G,IA,B,F,GA,B,C,DA,B,D,E A,B,D,FA,B,D,I A,F,G,H

A,C,E,F,IA,B,C,E,FA,B,C,E,I A,B,C,F,IA,B,E,F,I A,C,E,F,GA,C,F,G,IA,E,F,G,I C,E,F,G,IA,B,C,F,GA,B,E,F,GA,B,F,G,IA,B,C,D,E A,B,C,D,FA,B,D,E,FA,B,C,D,IA,B,D,E,I A,B,D,F,I A,B,D,F,G A,C,F,G,HA,E,F,G,HA,F,G,H,IA,B,F,G,HA,B,D,F,J

A,B,C,E,F,I A,C,E,F,G,IA,B,C,E,F,GA,B,C,F,G,IA,B,E,F,G,IA,B,C,D,E,FA,B,C,D,E,I A,B,C,D,F,IA,B,D,E,F,I A,B,C,D,F,GA,B,D,E,F,GA,B,D,F,G,I A,C,E,F,G,HA,C,F,G,H,IA,E,F,G,H,IA,B,C,F,G,HA,B,E,F,G,HA,B,F,G,H,IA,B,D,F,G,HA,B,C,D,F,JA,B,D,E,F,JA,B,D,F,I,J A,B,D,F,G,J

A,B,C,E,F,G,IA,B,C,D,E,F,I A,B,C,D,E,F,GA,B,C,D,F,G,IA,B,D,E,F,G,I A,C,E,F,G,H,IA,B,C,E,F,G,HA,B,C,F,G,H,IA,B,E,F,G,H,IA,B,C,D,F,G,HA,B,D,E,F,G,HA,B,D,F,G,H,IA,B,C,D,E,F,JA,B,C,D,F,I,JA,B,D,E,F,I,J A,B,C,D,F,G,JA,B,D,E,F,G,JA,B,D,F,G,I,J A,B,D,F,G,H,J

A,B,C,D,E,F,G,I A,B,C,E,F,G,H,IA,B,C,D,E,F,G,HA,B,C,D,F,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,I,J A,B,C,D,E,F,G,JA,B,C,D,F,G,I,JA,B,D,E,F,G,I,J A,B,C,D,F,G,H,JA,B,D,E,F,G,H,JA,B,D,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID Fp1fshyDCkcvIW97
acc genotypes 144
peaks no back 13

removed edges 95
prop rem edges 0.22

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A C E F I

A,CA,E C,E A,F C,F E,F A,I C,I E,IF,IA,B F,G

A,C,E A,C,F A,E,F C,E,F A,C,I A,E,IC,E,IA,F,IC,F,I E,F,IA,B,CA,B,E A,B,F A,B,IA,F,G C,F,G E,F,G F,G,IA,B,D

A,C,E,F A,C,E,IA,C,F,IA,E,F,IC,E,F,IA,B,C,E A,B,C,F A,B,E,F A,B,C,I A,B,E,IA,B,F,IA,C,F,G A,E,F,G C,E,F,G A,F,G,IC,F,G,I E,F,G,IA,B,F,GA,B,C,DA,B,D,E A,B,D,F A,B,D,IA,F,G,H

A,C,E,F,IA,B,C,E,F A,B,C,E,IA,B,C,F,IA,B,E,F,IA,C,E,F,G A,C,F,G,I A,E,F,G,IC,E,F,G,IA,B,C,F,G A,B,E,F,G A,B,F,G,IA,B,C,D,E A,B,C,D,F A,B,D,E,F A,B,C,D,I A,B,D,E,IA,B,D,F,IA,B,D,F,G A,C,F,G,H A,E,F,G,H A,F,G,H,IA,B,F,G,HA,B,D,F,J

A,B,C,E,F,IA,C,E,F,G,IA,B,C,E,F,G A,B,C,F,G,I A,B,E,F,G,IA,B,C,D,E,F A,B,C,D,E,IA,B,C,D,F,IA,B,D,E,F,IA,B,C,D,F,G A,B,D,E,F,G A,B,D,F,G,IA,C,E,F,G,H A,C,F,G,H,I A,E,F,G,H,IA,B,C,F,G,H A,B,E,F,G,H A,B,F,G,H,IA,B,D,F,G,HA,B,C,D,F,J A,B,D,E,F,J A,B,D,F,I,JA,B,D,F,G,J

A,B,C,E,F,G,IA,B,C,D,E,F,IA,B,C,D,E,F,G A,B,C,D,F,G,IA,B,D,E,F,G,I A,C,E,F,G,H,IA,B,C,E,F,G,H A,B,C,F,G,H,I A,B,E,F,G,H,IA,B,C,D,F,G,HA,B,D,E,F,G,H A,B,D,F,G,H,IA,B,C,D,E,F,J A,B,C,D,F,I,JA,B,D,E,F,I,JA,B,C,D,F,G,JA,B,D,E,F,G,J A,B,D,F,G,I,JA,B,D,F,G,H,J

A,B,C,D,E,F,G,IA,B,C,E,F,G,H,IA,B,C,D,E,F,G,H A,B,C,D,F,G,H,I A,B,D,E,F,G,H,IA,B,C,D,E,F,I,JA,B,C,D,E,F,G,J A,B,C,D,F,G,I,JA,B,D,E,F,G,I,JA,B,C,D,F,G,H,JA,B,D,E,F,G,H,J A,B,D,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

D

E F

G

H

I

J

WT

AB C E F I

A,B A,CB,C A,EB,E C,E A,FB,F C,F E,F A,IB,I C,I E,I F,I A,D A,G

A,B,C A,B,E A,C,EB,C,E A,B,F A,C,FB,C,F A,E,FB,E,F C,E,F A,B,I A,C,IB,C,I A,E,IB,E,I C,E,I A,F,IB,F,I C,F,I E,F,I A,B,D A,C,D A,D,E A,D,F A,D,I A,B,G A,C,G A,E,G A,F,G A,G,I A,D,G

A,B,C,E A,B,C,F A,B,E,F A,C,E,FB,C,E,F A,B,C,I A,B,E,I A,C,E,IB,C,E,I A,B,F,I A,C,F,IB,C,F,I A,E,F,IB,E,F,I C,E,F,I A,B,C,D A,B,D,E A,C,D,E A,B,D,F A,C,D,F A,D,E,F A,B,D,I A,C,D,I A,D,E,I A,D,F,I A,B,C,G A,B,E,G A,C,E,G A,B,F,G A,C,F,G A,E,F,G A,B,G,I A,C,G,I A,E,G,I A,F,G,I A,B,D,G A,C,D,G A,D,E,G A,D,F,G A,D,G,I A,D,G,H

A,B,C,E,F A,B,C,E,I A,B,C,F,I A,B,E,F,I A,C,E,F,IB,C,E,F,I A,B,C,D,E A,B,C,D,F A,B,D,E,F A,C,D,E,F A,B,C,D,I A,B,D,E,I A,C,D,E,I A,B,D,F,I A,C,D,F,I A,D,E,F,I A,B,C,E,G A,B,C,F,G A,B,E,F,G A,C,E,F,G A,B,C,G,I A,B,E,G,I A,C,E,G,I A,B,F,G,I A,C,F,G,I A,E,F,G,I A,B,C,D,G A,B,D,E,G A,C,D,E,G A,B,D,F,G A,C,D,F,G A,D,E,F,G A,B,D,G,I A,C,D,G,I A,D,E,G,I A,D,F,G,I A,B,D,G,H A,C,D,G,H A,D,E,G,H A,D,F,G,H A,D,G,H,I A,D,G,H,J

A,B,C,E,F,I A,B,C,D,E,F A,B,C,D,E,I A,B,C,D,F,I A,B,D,E,F,I A,C,D,E,F,I A,B,C,E,F,G A,B,C,E,G,I A,B,C,F,G,I A,B,E,F,G,I A,C,E,F,G,I A,B,C,D,E,G A,B,C,D,F,G A,B,D,E,F,G A,C,D,E,F,G A,B,C,D,G,I A,B,D,E,G,I A,C,D,E,G,I A,B,D,F,G,I A,C,D,F,G,I A,D,E,F,G,I A,B,C,D,G,H A,B,D,E,G,H A,C,D,E,G,H A,B,D,F,G,H A,C,D,F,G,H A,D,E,F,G,H A,B,D,G,H,I A,C,D,G,H,I A,D,E,G,H,I A,D,F,G,H,I A,B,D,G,H,J A,C,D,G,H,J A,D,E,G,H,J A,D,F,G,H,J A,D,G,H,I,J

A,B,C,D,E,F,I A,B,C,E,F,G,I A,B,C,D,E,F,G A,B,C,D,E,G,I A,B,C,D,F,G,I A,B,D,E,F,G,I A,C,D,E,F,G,I A,B,C,D,E,G,H A,B,C,D,F,G,H A,B,D,E,F,G,H A,C,D,E,F,G,H A,B,C,D,G,H,I A,B,D,E,G,H,I A,C,D,E,G,H,I A,B,D,F,G,H,I A,C,D,F,G,H,I A,D,E,F,G,H,I A,B,C,D,G,H,J A,B,D,E,G,H,J A,C,D,E,G,H,J A,B,D,F,G,H,J A,C,D,F,G,H,J A,D,E,F,G,H,J A,B,D,G,H,I,J A,C,D,G,H,I,J A,D,E,G,H,I,J A,D,F,G,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,H A,B,C,D,E,G,H,I A,B,C,D,F,G,H,I A,B,D,E,F,G,H,I A,C,D,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,F,G,H,J A,B,D,E,F,G,H,J A,C,D,E,F,G,H,J A,B,C,D,G,H,I,J A,B,D,E,G,H,I,J A,C,D,E,G,H,I,J A,B,D,F,G,H,I,J A,C,D,F,G,H,I,J A,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID ftHhRYTFn79eRdaP
acc genotypes 224
peaks no back 19

removed edges 143
prop rem edges 0.182

1.0

1.5

2.0
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3.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC EF I

A,BA,C B,CA,E B,EC,EA,F B,FC,F E,FA,I B,IC,I E,IF,IA,D A,G

A,B,C A,B,EA,C,E B,C,EA,B,FA,C,F B,C,FA,E,F B,E,FC,E,FA,B,IA,C,I B,C,IA,E,I B,E,IC,E,IA,F,I B,F,IC,F,I E,F,IA,B,DA,C,DA,D,E A,D,FA,D,I A,B,GA,C,G A,E,GA,F,G A,G,IA,D,G

A,B,C,EA,B,C,F A,B,E,FA,C,E,F B,C,E,FA,B,C,I A,B,E,IA,C,E,I B,C,E,IA,B,F,IA,C,F,I B,C,F,IA,E,F,I B,E,F,IC,E,F,IA,B,C,DA,B,D,EA,C,D,E A,B,D,FA,C,D,FA,D,E,F A,B,D,IA,C,D,IA,D,E,I A,D,F,I A,B,C,G A,B,E,GA,C,E,G A,B,F,GA,C,F,G A,E,F,G A,B,G,IA,C,G,I A,E,G,IA,F,G,IA,B,D,GA,C,D,GA,D,E,G A,D,F,GA,D,G,IA,D,G,H

A,B,C,E,FA,B,C,E,IA,B,C,F,I A,B,E,F,IA,C,E,F,I B,C,E,F,IA,B,C,D,E A,B,C,D,FA,B,D,E,F A,C,D,E,F A,B,C,D,IA,B,D,E,I A,C,D,E,I A,B,D,F,IA,C,D,F,IA,D,E,F,I A,B,C,E,GA,B,C,F,G A,B,E,F,GA,C,E,F,G A,B,C,G,I A,B,E,G,IA,C,E,G,I A,B,F,G,IA,C,F,G,I A,E,F,G,IA,B,C,D,GA,B,D,E,GA,C,D,E,G A,B,D,F,GA,C,D,F,GA,D,E,F,G A,B,D,G,IA,C,D,G,IA,D,E,G,I A,D,F,G,IA,B,D,G,H A,C,D,G,HA,D,E,G,H A,D,F,G,H A,D,G,H,IA,D,G,H,J

A,B,C,E,F,IA,B,C,D,E,F A,B,C,D,E,I A,B,C,D,F,IA,B,D,E,F,I A,C,D,E,F,I A,B,C,E,F,GA,B,C,E,G,IA,B,C,F,G,I A,B,E,F,G,IA,C,E,F,G,IA,B,C,D,E,G A,B,C,D,F,GA,B,D,E,F,G A,C,D,E,F,G A,B,C,D,G,IA,B,D,E,G,I A,C,D,E,G,I A,B,D,F,G,IA,C,D,F,G,IA,D,E,F,G,I A,B,C,D,G,HA,B,D,E,G,HA,C,D,E,G,H A,B,D,F,G,H A,C,D,F,G,HA,D,E,F,G,H A,B,D,G,H,IA,C,D,G,H,IA,D,E,G,H,I A,D,F,G,H,IA,B,D,G,H,JA,C,D,G,H,JA,D,E,G,H,J A,D,F,G,H,J A,D,G,H,I,J

A,B,C,D,E,F,I A,B,C,E,F,G,IA,B,C,D,E,F,G A,B,C,D,E,G,I A,B,C,D,F,G,IA,B,D,E,F,G,I A,C,D,E,F,G,IA,B,C,D,E,G,H A,B,C,D,F,G,HA,B,D,E,F,G,HA,C,D,E,F,G,H A,B,C,D,G,H,IA,B,D,E,G,H,IA,C,D,E,G,H,I A,B,D,F,G,H,IA,C,D,F,G,H,IA,D,E,F,G,H,IA,B,C,D,G,H,JA,B,D,E,G,H,JA,C,D,E,G,H,J A,B,D,F,G,H,JA,C,D,F,G,H,JA,D,E,F,G,H,J A,B,D,G,H,I,JA,C,D,G,H,I,JA,D,E,G,H,I,J A,D,F,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,H A,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,D,E,F,G,H,IA,C,D,E,F,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,D,E,F,G,H,JA,C,D,E,F,G,H,J A,B,C,D,G,H,I,JA,B,D,E,G,H,I,JA,C,D,E,G,H,I,J A,B,D,F,G,H,I,JA,C,D,F,G,H,I,JA,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root
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●B

●C

●D
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●G●H

●I●J

WT

A

A,BA,D

A,B,D A,B,CA,B,G

A,B,C,DA,B,D,F A,B,D,G A,B,C,G A,B,C,EA,B,C,H

A,B,C,D,F A,B,C,D,GA,B,D,F,G A,B,C,D,E A,B,C,E,GA,B,C,D,H A,B,C,G,H A,B,C,E,H

A,B,C,D,F,G A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,H A,B,C,D,G,H A,B,C,D,E,H A,B,C,E,G,H

A,B,C,D,E,F,GA,B,C,D,F,G,H A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,F,G,H,J A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID fV68aMwNJcqHIZQX
acc genotypes 40
peaks no back 3

removed edges 11
prop rem edges 0.134

1.0

1.5
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Number of mutated genes

F
itn
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WT

A

A,BA,D

A,B,D A,B,CA,B,G

A,B,C,DA,B,D,F A,B,D,G A,B,C,G A,B,C,E A,B,C,H

A,B,C,D,F A,B,C,D,GA,B,D,F,G A,B,C,D,EA,B,C,E,GA,B,C,D,H A,B,C,G,H A,B,C,E,H

A,B,C,D,F,G A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,H A,B,C,D,G,H A,B,C,D,E,H A,B,C,E,G,H

A,B,C,D,E,F,GA,B,C,D,F,G,H A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,F,G,H,JA,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J



Root

A B C D E F

G H I

J

WT

A B CDE F

A,B A,C B,CA,D B,D C,DA,E B,E C,ED,EA,F B,F C,FD,FE,F

A,B,CA,B,D A,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,E C,D,EA,B,F A,C,F B,C,FA,D,F B,D,F C,D,FA,E,F B,E,F C,E,FD,E,F

A,B,C,DA,B,C,EA,B,D,E A,C,D,E B,C,D,EA,B,C,FA,B,D,F A,C,D,F B,C,D,FA,B,E,F A,C,E,F B,C,E,FA,D,E,F B,D,E,F C,D,E,F

A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,D,E,F A,C,D,E,F B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID g632uhVWzFmg59eK
acc genotypes 75
peaks no back 10

removed edges 31
prop rem edges 0.146

1.0
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1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
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WT

A BCD EF

A,BA,C B,CA,D B,DC,DA,E B,EC,ED,EA,F B,FC,FD,F E,F

A,B,C A,B,DA,C,D B,C,DA,B,EA,C,E B,C,EA,D,E B,D,EC,D,EA,B,FA,C,F B,C,FA,D,F B,D,FC,D,FA,E,F B,E,FC,E,FD,E,F

A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,FA,B,D,FA,C,D,F B,C,D,FA,B,E,FA,C,E,F B,C,E,FA,D,E,F B,D,E,FC,D,E,F

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,D,E,F A,C,D,E,F B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A

●B●C ●D

●E
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●J

WT

ABC D

A,BA,CB,C A,DB,DC,D D,EC,H

A,B,C A,B,DA,C,DB,C,D A,D,EB,D,EC,D,EA,C,HB,C,H C,D,H D,E,F

A,B,C,D A,B,D,EA,C,D,EB,C,D,EA,B,C,H A,C,D,HB,C,D,H C,D,E,H A,D,E,FB,D,E,FC,D,E,F

A,B,C,D,EA,B,C,D,H A,C,D,E,HB,C,D,E,H A,B,D,E,FA,C,D,E,FB,C,D,E,FC,D,E,F,HB,C,D,H,J

A,B,C,D,E,H A,B,C,D,E,FA,C,D,E,F,HB,C,D,E,F,HA,B,C,D,H,J B,C,D,E,H,J A,C,D,E,F,G

A,B,C,D,E,F,HA,B,C,D,E,H,J B,C,D,E,F,H,J A,B,C,D,E,F,GA,C,D,E,F,G,H A,C,D,E,F,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J

ID G9yrL22aEcqd1Y23
acc genotypes 64
peaks no back 8

removed edges 28
prop rem edges 0.188
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Number of mutated genes
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WT

A BC D

A,BA,CB,C A,D B,DC,D D,EC,H

A,B,C A,B,DA,C,DB,C,D A,D,E B,D,E C,D,EA,C,HB,C,H C,D,H D,E,F

A,B,C,D A,B,D,E A,C,D,EB,C,D,EA,B,C,H A,C,D,HB,C,D,H C,D,E,H A,D,E,F B,D,E,FC,D,E,F

A,B,C,D,EA,B,C,D,H A,C,D,E,HB,C,D,E,H A,B,D,E,FA,C,D,E,FB,C,D,E,FC,D,E,F,HB,C,D,H,J

A,B,C,D,E,H A,B,C,D,E,FA,C,D,E,F,HB,C,D,E,F,HA,B,C,D,H,J B,C,D,E,H,J A,C,D,E,F,G

A,B,C,D,E,F,HA,B,C,D,E,H,J B,C,D,E,F,H,J A,B,C,D,E,F,GA,C,D,E,F,G,H A,C,D,E,F,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J
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WT

AC D

A,C A,DC,D A,B A,E

A,C,D A,B,C A,B,D A,C,E A,D,E A,B,E A,E,F

A,B,C,D A,C,D,E A,B,C,E A,B,D,E A,C,E,F A,D,E,F A,B,E,F A,E,F,I

A,B,C,D,E A,C,D,E,F A,B,C,E,F A,B,D,E,FA,C,E,F,G A,C,E,F,I A,D,E,F,I A,B,E,F,I

A,B,C,D,E,FA,C,D,E,F,G A,B,C,E,F,G A,C,D,E,F,I A,B,C,E,F,I A,B,D,E,F,IA,C,E,F,G,IA,C,E,F,G,H A,C,E,F,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,IA,C,D,E,F,G,I A,B,C,E,F,G,IA,C,D,E,F,G,H A,B,C,E,F,G,H A,C,E,F,G,H,IA,C,D,E,F,G,J A,B,C,E,F,G,J A,C,E,F,G,I,JA,C,E,F,G,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,H A,C,D,E,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,G,J A,C,D,E,F,G,I,J A,B,C,E,F,G,I,JA,C,D,E,F,G,H,J A,B,C,E,F,G,H,J A,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,J A,C,D,E,F,G,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID gA76bffYxtXYMJa2
acc genotypes 68
peaks no back 11

removed edges 30
prop rem edges 0.179

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A C D

A,C A,D C,DA,BA,E

A,C,DA,B,C A,B,DA,C,E A,D,EA,B,EA,E,F

A,B,C,DA,C,D,EA,B,C,EA,B,D,EA,C,E,F A,D,E,FA,B,E,FA,E,F,I

A,B,C,D,EA,C,D,E,FA,B,C,E,FA,B,D,E,FA,C,E,F,G A,C,E,F,I A,D,E,F,IA,B,E,F,I

A,B,C,D,E,FA,C,D,E,F,GA,B,C,E,F,G A,C,D,E,F,IA,B,C,E,F,I A,B,D,E,F,IA,C,E,F,G,IA,C,E,F,G,H A,C,E,F,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,IA,C,D,E,F,G,IA,B,C,E,F,G,I A,C,D,E,F,G,HA,B,C,E,F,G,HA,C,E,F,G,H,I A,C,D,E,F,G,JA,B,C,E,F,G,JA,C,E,F,G,I,JA,C,E,F,G,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,HA,C,D,E,F,G,H,IA,B,C,E,F,G,H,I A,B,C,D,E,F,G,JA,C,D,E,F,G,I,JA,B,C,E,F,G,I,J A,C,D,E,F,G,H,JA,B,C,E,F,G,H,JA,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,C,D,E,F,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C D E

F GH I

J

WT

A

A,B

A,B,C A,B,DA,B,E A,B,J

A,B,C,DA,B,C,EA,B,D,E A,B,C,J A,B,D,JA,B,E,J A,B,D,F A,B,D,H

A,B,C,D,E A,B,C,D,JA,B,C,E,JA,B,D,E,J A,B,C,D,FA,B,D,E,F A,B,D,F,JA,B,D,E,G A,B,C,D,HA,B,D,E,H A,B,D,H,JA,B,D,F,HA,B,D,E,I

A,B,C,D,E,J A,B,C,D,E,F A,B,C,D,F,JA,B,D,E,F,JA,B,C,D,E,G A,B,D,E,G,J A,B,D,E,F,G A,B,C,D,E,H A,B,C,D,H,JA,B,D,E,H,J A,B,C,D,F,HA,B,D,E,F,H A,B,D,F,H,JA,B,D,E,G,H A,B,C,D,E,I A,B,D,E,I,J A,B,D,E,F,IA,B,D,E,G,I A,B,D,E,H,I

A,B,C,D,E,F,JA,B,C,D,E,G,JA,B,C,D,E,F,GA,B,D,E,F,G,J A,B,C,D,E,H,JA,B,C,D,E,F,H A,B,C,D,F,H,JA,B,D,E,F,H,JA,B,C,D,E,G,H A,B,D,E,G,H,JA,B,D,E,F,G,H A,B,C,D,E,I,J A,B,C,D,E,F,I A,B,D,E,F,I,JA,B,C,D,E,G,IA,B,D,E,G,I,J A,B,D,E,F,G,I A,B,C,D,E,H,I A,B,D,E,H,I,JA,B,D,E,F,H,IA,B,D,E,G,H,I

A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,JA,B,C,D,E,F,G,H A,B,D,E,F,G,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,I,JA,B,C,D,E,F,G,IA,B,D,E,F,G,I,J A,B,C,D,E,H,I,JA,B,C,D,E,F,H,I A,B,D,E,F,H,I,JA,B,C,D,E,G,H,I A,B,D,E,G,H,I,JA,B,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,I A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID GeE6ZiWGbvgLEf7V
acc genotypes 90
peaks no back 11

removed edges 56
prop rem edges 0.214

1.0

1.5

2.0

2.5

3.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,B

A,B,C A,B,DA,B,E A,B,J

A,B,C,DA,B,C,E A,B,D,EA,B,C,J A,B,D,JA,B,E,J A,B,D,FA,B,D,H

A,B,C,D,E A,B,C,D,JA,B,C,E,J A,B,D,E,J A,B,C,D,FA,B,D,E,F A,B,D,F,JA,B,D,E,G A,B,C,D,HA,B,D,E,H A,B,D,H,J A,B,D,F,HA,B,D,E,I

A,B,C,D,E,J A,B,C,D,E,F A,B,C,D,F,J A,B,D,E,F,JA,B,C,D,E,G A,B,D,E,G,J A,B,D,E,F,GA,B,C,D,E,H A,B,C,D,H,JA,B,D,E,H,J A,B,C,D,F,HA,B,D,E,F,H A,B,D,F,H,JA,B,D,E,G,HA,B,C,D,E,I A,B,D,E,I,J A,B,D,E,F,IA,B,D,E,G,I A,B,D,E,H,I

A,B,C,D,E,F,JA,B,C,D,E,G,J A,B,C,D,E,F,G A,B,D,E,F,G,JA,B,C,D,E,H,J A,B,C,D,E,F,HA,B,C,D,F,H,J A,B,D,E,F,H,JA,B,C,D,E,G,H A,B,D,E,G,H,J A,B,D,E,F,G,HA,B,C,D,E,I,J A,B,C,D,E,F,I A,B,D,E,F,I,JA,B,C,D,E,G,I A,B,D,E,G,I,J A,B,D,E,F,G,IA,B,C,D,E,H,I A,B,D,E,H,I,J A,B,D,E,F,H,IA,B,D,E,G,H,I

A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,C,D,E,F,G,H A,B,D,E,F,G,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,F,G,I A,B,D,E,F,G,I,JA,B,C,D,E,H,I,J A,B,C,D,E,F,H,I A,B,D,E,F,H,I,JA,B,C,D,E,G,H,I A,B,D,E,G,H,I,J A,B,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,I A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

D E FG

H

I J

WT

A B CH

A,B A,C B,CA,H B,H C,HA,D C,F C,G

A,B,CA,B,H A,C,H B,C,HA,B,D A,C,DA,D,H B,C,EA,C,F B,C,FC,F,HA,C,G B,C,GC,G,H C,F,GC,F,J

A,B,C,HA,B,C,DA,B,D,H A,C,D,H A,B,C,E B,C,E,HA,B,C,FA,C,F,H B,C,F,HA,C,D,F B,C,E,FA,B,C,GA,C,G,H B,C,G,HA,C,D,G B,C,E,GA,C,F,G B,C,F,GC,F,G,H B,C,G,IA,C,F,J B,C,F,JC,F,H,J C,F,G,J

A,B,C,D,H A,B,C,E,HA,B,C,D,E A,B,C,F,HA,B,C,D,FA,C,D,F,H A,B,C,E,F B,C,E,F,HA,B,C,G,HA,B,C,D,GA,C,D,G,H A,B,C,E,G B,C,E,G,HA,B,C,F,GA,C,F,G,H B,C,F,G,HA,C,D,F,G B,C,E,F,GA,B,C,G,I B,C,G,H,I B,C,E,G,I B,C,F,G,IA,B,C,F,JA,C,F,H,J B,C,F,H,JA,C,D,F,J B,C,E,F,JA,C,F,G,J B,C,F,G,JC,F,G,H,J

A,B,C,D,E,H A,B,C,D,F,H A,B,C,E,F,HA,B,C,D,E,FA,B,C,D,G,H A,B,C,E,G,HA,B,C,D,E,G A,B,C,F,G,HA,B,C,D,F,GA,C,D,F,G,H A,B,C,E,F,G B,C,E,F,G,HA,B,C,G,H,IA,B,C,D,G,I A,B,C,E,G,I B,C,E,G,H,IA,B,C,F,G,I B,C,F,G,H,I B,C,E,F,G,IA,B,C,F,H,JA,B,C,D,F,JA,C,D,F,H,J A,B,C,E,F,J B,C,E,F,H,JA,B,C,F,G,JA,C,F,G,H,J B,C,F,G,H,JA,C,D,F,G,J B,C,E,F,G,J B,C,F,G,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,E,F,G,HA,B,C,D,E,F,G A,B,C,D,G,H,I A,B,C,E,G,H,IA,B,C,D,E,G,I A,B,C,F,G,H,IA,B,C,D,F,G,I A,B,C,E,F,G,I B,C,E,F,G,H,IA,B,C,D,F,H,J A,B,C,E,F,H,JA,B,C,D,E,F,J A,B,C,F,G,H,JA,B,C,D,F,G,JA,C,D,F,G,H,J A,B,C,E,F,G,J B,C,E,F,G,H,JA,B,C,F,G,I,J B,C,F,G,H,I,J B,C,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,C,D,F,G,H,J A,B,C,E,F,G,H,JA,B,C,D,E,F,G,J A,B,C,F,G,H,I,JA,B,C,D,F,G,I,J A,B,C,E,F,G,I,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID giZLyxZUhrKmiuIn
acc genotypes 156
peaks no back 15

removed edges 101
prop rem edges 0.212

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB CH

A,B A,CB,C A,HB,H C,HA,D C,F C,G

A,B,CA,B,H A,C,HB,C,H A,B,D A,C,DA,D,HB,C,E A,C,FB,C,F C,F,H A,C,GB,C,G C,G,H C,F,GC,F,J

A,B,C,H A,B,C,DA,B,D,H A,C,D,HA,B,C,EB,C,E,H A,B,C,F A,C,F,HB,C,F,H A,C,D,FB,C,E,F A,B,C,G A,C,G,HB,C,G,H A,C,D,GB,C,E,G A,C,F,GB,C,F,G C,F,G,H B,C,G,IA,C,F,JB,C,F,J C,F,H,J C,F,G,J

A,B,C,D,HA,B,C,E,H A,B,C,D,E A,B,C,F,H A,B,C,D,F A,C,D,F,HA,B,C,E,FB,C,E,F,H A,B,C,G,H A,B,C,D,G A,C,D,G,HA,B,C,E,GB,C,E,G,H A,B,C,F,G A,C,F,G,HB,C,F,G,H A,C,D,F,GB,C,E,F,G A,B,C,G,IB,C,G,H,IB,C,E,G,I B,C,F,G,IA,B,C,F,J A,C,F,H,JB,C,F,H,J A,C,D,F,JB,C,E,F,J A,C,F,G,JB,C,F,G,JC,F,G,H,J

A,B,C,D,E,H A,B,C,D,F,HA,B,C,E,F,H A,B,C,D,E,F A,B,C,D,G,HA,B,C,E,G,H A,B,C,D,E,G A,B,C,F,G,H A,B,C,D,F,GA,C,D,F,G,HA,B,C,E,F,GB,C,E,F,G,H A,B,C,G,H,I A,B,C,D,G,IA,B,C,E,G,IB,C,E,G,H,I A,B,C,F,G,IB,C,F,G,H,IB,C,E,F,G,IA,B,C,F,H,J A,B,C,D,F,J A,C,D,F,H,JA,B,C,E,F,JB,C,E,F,H,J A,B,C,F,G,J A,C,F,G,H,JB,C,F,G,H,J A,C,D,F,G,JB,C,E,F,G,J B,C,F,G,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,E,F,G,H A,B,C,D,E,F,GA,B,C,D,G,H,IA,B,C,E,G,H,IA,B,C,D,E,G,I A,B,C,F,G,H,I A,B,C,D,F,G,IA,B,C,E,F,G,IB,C,E,F,G,H,IA,B,C,D,F,H,JA,B,C,E,F,H,JA,B,C,D,E,F,J A,B,C,F,G,H,J A,B,C,D,F,G,JA,C,D,F,G,H,JA,B,C,E,F,G,JB,C,E,F,G,H,J A,B,C,F,G,I,JB,C,F,G,H,I,JB,C,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,C,E,F,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,C,D,F,G,H,JA,B,C,E,F,G,H,J A,B,C,D,E,F,G,JA,B,C,F,G,H,I,J A,B,C,D,F,G,I,JA,B,C,E,F,G,I,JB,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

D

E

F G

H I

J

WT

AB CG HI

A,B A,CB,CA,GB,G C,GA,HB,H C,HG,H A,IB,I C,IG,I H,IB,D C,F

A,B,CA,B,G A,C,GB,C,GA,B,H A,C,HB,C,HA,G,HB,G,H C,G,HA,B,I A,C,IB,C,IA,G,IB,G,I C,G,IA,H,IB,H,I C,H,IG,H,IA,B,D B,C,DB,D,G B,D,HB,D,I A,C,FB,C,F C,F,G C,F,HC,F,IB,D,E

A,B,C,G A,B,C,HA,B,G,H A,C,G,HB,C,G,H A,B,C,IA,B,G,I A,C,G,IB,C,G,IA,B,H,I A,C,H,IB,C,H,IA,G,H,IB,G,H,I C,G,H,IA,B,C,DA,B,D,G B,C,D,GA,B,D,H B,C,D,HB,D,G,H A,B,D,I B,C,D,IB,D,G,I B,D,H,I A,B,C,F A,C,F,GB,C,F,G A,C,F,HB,C,F,H C,F,G,H A,C,F,IB,C,F,I C,F,G,I C,F,H,IB,C,D,FA,B,D,E B,C,D,EB,D,E,G B,D,E,HB,D,E,I

A,B,C,G,HA,B,C,G,I A,B,C,H,IA,B,G,H,I A,C,G,H,IB,C,G,H,IA,B,C,D,G A,B,C,D,HA,B,D,G,H B,C,D,G,H A,B,C,D,IA,B,D,G,I B,C,D,G,IA,B,D,H,I B,C,D,H,IB,D,G,H,I A,B,C,F,G A,B,C,F,H A,C,F,G,HB,C,F,G,H A,B,C,F,I A,C,F,G,IB,C,F,G,I A,C,F,H,IB,C,F,H,I C,F,G,H,IA,B,C,D,FB,C,D,F,G B,C,D,F,HB,C,D,F,IA,B,C,D,EA,B,D,E,G B,C,D,E,GA,B,D,E,H B,C,D,E,HB,D,E,G,H A,B,D,E,I B,C,D,E,IB,D,E,G,I B,D,E,H,I B,C,D,E,FB,C,D,G,J

A,B,C,G,H,IA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,H,IA,B,D,G,H,I B,C,D,G,H,I A,B,C,F,G,HA,B,C,F,G,I A,B,C,F,H,I A,C,F,G,H,IB,C,F,G,H,IA,B,C,D,F,G A,B,C,D,F,HB,C,D,F,G,HA,B,C,D,F,IB,C,D,F,G,I B,C,D,F,H,IA,B,C,D,E,G A,B,C,D,E,HA,B,D,E,G,H B,C,D,E,G,H A,B,C,D,E,IA,B,D,E,G,I B,C,D,E,G,IA,B,D,E,H,I B,C,D,E,H,IB,D,E,G,H,I A,B,C,D,E,FB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,IA,B,C,D,G,J B,C,D,G,H,JB,C,D,G,I,J B,C,D,F,G,JB,C,D,E,G,J

A,B,C,D,G,H,I A,B,C,F,G,H,IA,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,H,IB,C,D,F,G,H,IA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,H,IA,B,D,E,G,H,I B,C,D,E,G,H,I A,B,C,D,E,F,G A,B,C,D,E,F,HB,C,D,E,F,G,H A,B,C,D,E,F,IB,C,D,E,F,G,I B,C,D,E,F,H,IA,B,C,D,G,H,JA,B,C,D,G,I,J B,C,D,G,H,I,J A,B,C,D,F,G,J B,C,D,F,G,H,JB,C,D,F,G,I,JA,B,C,D,E,G,J B,C,D,E,G,H,JB,C,D,E,G,I,J B,C,D,E,F,G,J
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A,B,C,D,E,HA,B,C,D,E,JA,B,C,D,H,J A,B,C,E,H,J A,B,D,E,H,J A,C,D,E,H,J B,C,D,E,H,J A,B,C,D,E,FA,B,C,E,F,H A,B,D,E,F,H A,C,D,E,F,H B,C,D,E,F,HA,B,C,E,F,J A,B,D,E,F,J A,C,D,E,F,J B,C,D,E,F,JA,B,E,F,H,J A,C,E,F,H,J B,C,E,F,H,JA,D,E,F,H,J B,D,E,F,H,J C,D,E,F,H,J A,C,D,E,F,G B,C,D,E,F,G C,D,E,F,G,HC,D,E,F,G,J

A,B,C,D,E,H,J A,B,C,D,E,F,HA,B,C,D,E,F,JA,B,C,E,F,H,J A,B,D,E,F,H,J A,C,D,E,F,H,J B,C,D,E,F,H,J A,B,C,D,E,F,G A,C,D,E,F,G,H B,C,D,E,F,G,HA,C,D,E,F,G,J B,C,D,E,F,G,J C,D,E,F,G,H,J

A,B,C,D,E,F,H,J A,B,C,D,E,F,G,HA,B,C,D,E,F,G,J A,C,D,E,F,G,H,J B,C,D,E,F,G,H,J B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID M7TqwZkMb4FqiZxL
acc genotypes 212
peaks no back 18

removed edges 178
prop rem edges 0.234

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB C D EH J

A,B A,CB,C A,DB,D C,D A,EB,E C,E D,EA,HB,H C,HD,H E,HA,JB,J C,J D,J E,JH,J E,F

A,B,C A,B,D A,C,DB,C,D A,B,E A,C,EB,C,E A,D,EB,D,E C,D,EA,B,H A,C,HB,C,H A,D,HB,D,H C,D,H A,E,HB,E,H C,E,H D,E,HA,B,J A,C,JB,C,J A,D,J B,D,JC,D,J A,E,J B,E,J C,E,JD,E,JA,H,JB,H,J C,H,J D,H,J E,H,J A,E,FB,E,F C,E,F D,E,F E,F,H E,F,J

A,B,C,D A,B,C,E A,B,D,E A,C,D,EB,C,D,EA,B,C,H A,B,D,H A,C,D,HB,C,D,H A,B,E,H A,C,E,HB,C,E,H A,D,E,HB,D,E,H C,D,E,HA,B,C,J A,B,D,JA,C,D,J B,C,D,J A,B,E,J A,C,E,JB,C,E,JA,D,E,J B,D,E,J C,D,E,JA,B,H,J A,C,H,JB,C,H,J A,D,H,J B,D,H,J C,D,H,J A,E,H,J B,E,H,J C,E,H,JD,E,H,J A,B,E,F A,C,E,FB,C,E,F A,D,E,FB,D,E,F C,D,E,F A,E,F,HB,E,F,H C,E,F,HD,E,F,H A,E,F,JB,E,F,J C,E,F,JD,E,F,JE,F,H,J

A,B,C,D,EA,B,C,D,H A,B,C,E,HA,B,D,E,H A,C,D,E,HB,C,D,E,HA,B,C,D,J A,B,C,E,JA,B,D,E,J A,C,D,E,JB,C,D,E,JA,B,C,H,J A,B,D,H,J A,C,D,H,J B,C,D,H,J A,B,E,H,J A,C,E,H,JB,C,E,H,JA,D,E,H,J B,D,E,H,J C,D,E,H,JA,B,C,E,F A,B,D,E,F A,C,D,E,FB,C,D,E,F A,B,E,F,H A,C,E,F,HB,C,E,F,H A,D,E,F,HB,D,E,F,H C,D,E,F,H A,B,E,F,J A,C,E,F,J B,C,E,F,JA,D,E,F,JB,D,E,F,J C,D,E,F,JA,E,F,H,JB,E,F,H,J C,E,F,H,JD,E,F,H,JC,D,E,F,G

A,B,C,D,E,H A,B,C,D,E,JA,B,C,D,H,J A,B,C,E,H,J A,B,D,E,H,J A,C,D,E,H,JB,C,D,E,H,JA,B,C,D,E,F A,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,HB,C,D,E,F,H A,B,C,E,F,JA,B,D,E,F,J A,C,D,E,F,JB,C,D,E,F,JA,B,E,F,H,J A,C,E,F,H,JB,C,E,F,H,JA,D,E,F,H,JB,D,E,F,H,J C,D,E,F,H,JA,C,D,E,F,GB,C,D,E,F,G C,D,E,F,G,H C,D,E,F,G,J

A,B,C,D,E,H,JA,B,C,D,E,F,H A,B,C,D,E,F,JA,B,C,E,F,H,JA,B,D,E,F,H,J A,C,D,E,F,H,JB,C,D,E,F,H,JA,B,C,D,E,F,G A,C,D,E,F,G,HB,C,D,E,F,G,H A,C,D,E,F,G,JB,C,D,E,F,G,JC,D,E,F,G,H,J

A,B,C,D,E,F,H,JA,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,C,D,E,F,G,H,JB,C,D,E,F,G,H,JB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,IB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

D

E

F

G

H

I

J

WT

A CE J

A,CA,E C,EA,J C,JE,JA,B A,DA,F C,H

A,C,E A,C,JA,E,J C,E,JA,B,CA,B,E A,B,J A,C,DA,D,E A,D,JA,B,D A,C,FA,E,F A,F,JA,B,F A,D,F A,C,H C,E,H C,H,J

A,C,E,JA,B,C,E A,B,C,JA,B,E,J A,C,D,E A,C,D,JA,D,E,J A,B,C,DA,B,D,E A,B,D,J A,C,E,F A,C,F,JA,E,F,J A,B,C,FA,B,E,F A,B,F,J A,C,D,FA,D,E,F A,D,F,JA,B,D,F A,C,E,H A,C,H,J C,E,H,JA,B,C,H A,C,D,HA,C,F,HA,B,F,G

A,B,C,E,J A,C,D,E,JA,B,C,D,E A,B,C,D,JA,B,D,E,J A,C,E,F,JA,B,C,E,F A,B,C,F,JA,B,E,F,J A,C,D,E,F A,C,D,F,JA,D,E,F,J A,B,C,D,FA,B,D,E,F A,B,D,F,J A,C,E,H,JA,B,C,E,H A,B,C,H,J A,C,D,E,H A,C,D,H,JA,B,C,D,H A,C,E,F,H A,C,F,H,JA,B,C,F,H A,C,D,F,HA,B,C,F,GA,B,E,F,G A,B,F,G,JA,B,D,F,GA,B,F,G,I

A,B,C,D,E,JA,B,C,E,F,J A,C,D,E,F,JA,B,C,D,E,F A,B,C,D,F,JA,B,D,E,F,J A,B,C,E,H,J A,C,D,E,H,JA,B,C,D,E,H A,B,C,D,H,J A,C,E,F,H,JA,B,C,E,F,H A,B,C,F,H,J A,C,D,E,F,H A,C,D,F,H,JA,B,C,D,F,HA,B,C,E,F,G A,B,C,F,G,JA,B,E,F,G,J A,B,C,D,F,GA,B,D,E,F,G A,B,D,F,G,J A,B,C,F,G,HA,B,C,F,G,IA,B,E,F,G,I A,B,F,G,I,JA,B,D,F,G,I

A,B,C,D,E,F,J A,B,C,D,E,H,JA,B,C,E,F,H,J A,C,D,E,F,H,JA,B,C,D,E,F,H A,B,C,D,F,H,JA,B,C,E,F,G,JA,B,C,D,E,F,G A,B,C,D,F,G,JA,B,D,E,F,G,J A,B,C,E,F,G,H A,B,C,F,G,H,JA,B,C,D,F,G,HA,B,C,E,F,G,I A,B,C,F,G,I,JA,B,E,F,G,I,J A,B,C,D,F,G,IA,B,D,E,F,G,I A,B,D,F,G,I,J A,B,C,F,G,H,I

A,B,C,D,E,F,H,JA,B,C,D,E,F,G,J A,B,C,E,F,G,H,JA,B,C,D,E,F,G,HA,B,C,D,F,G,H,JA,B,C,E,F,G,I,JA,B,C,D,E,F,G,IA,B,C,D,F,G,I,JA,B,D,E,F,G,I,J A,B,C,E,F,G,H,IA,B,C,F,G,H,I,JA,B,C,D,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,E,F,G,H,I,JA,B,C,D,E,F,G,H,IA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID MbPTZwyHjCzW5F3T
acc genotypes 156
peaks no back 12

removed edges 87
prop rem edges 0.178

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A CE J

A,CA,E C,EA,J C,JE,JA,BA,DA,F C,H

A,C,EA,C,JA,E,J C,E,JA,B,CA,B,EA,B,J A,C,DA,D,EA,D,JA,B,DA,C,FA,E,F A,F,JA,B,F A,D,F A,C,H C,E,HC,H,J

A,C,E,JA,B,C,EA,B,C,J A,B,E,JA,C,D,EA,C,D,JA,D,E,J A,B,C,DA,B,D,EA,B,D,JA,C,E,F A,C,F,JA,E,F,J A,B,C,FA,B,E,F A,B,F,J A,C,D,FA,D,E,F A,D,F,JA,B,D,F A,C,E,HA,C,H,J C,E,H,JA,B,C,HA,C,D,HA,C,F,HA,B,F,G

A,B,C,E,JA,C,D,E,JA,B,C,D,EA,B,C,D,JA,B,D,E,JA,C,E,F,JA,B,C,E,F A,B,C,F,JA,B,E,F,J A,C,D,E,F A,C,D,F,JA,D,E,F,J A,B,C,D,FA,B,D,E,F A,B,D,F,J A,C,E,H,JA,B,C,E,HA,B,C,H,JA,C,D,E,HA,C,D,H,JA,B,C,D,HA,C,E,F,HA,C,F,H,J A,B,C,F,HA,C,D,F,HA,B,C,F,GA,B,E,F,GA,B,F,G,J A,B,D,F,GA,B,F,G,I

A,B,C,D,E,JA,B,C,E,F,J A,C,D,E,F,J A,B,C,D,E,F A,B,C,D,F,JA,B,D,E,F,J A,B,C,E,H,J A,C,D,E,H,JA,B,C,D,E,H A,B,C,D,H,JA,C,E,F,H,JA,B,C,E,F,HA,B,C,F,H,J A,C,D,E,F,HA,C,D,F,H,J A,B,C,D,F,HA,B,C,E,F,GA,B,C,F,G,JA,B,E,F,G,J A,B,C,D,F,GA,B,D,E,F,GA,B,D,F,G,J A,B,C,F,G,HA,B,C,F,G,IA,B,E,F,G,IA,B,F,G,I,J A,B,D,F,G,I

A,B,C,D,E,F,J A,B,C,D,E,H,JA,B,C,E,F,H,JA,C,D,E,F,H,J A,B,C,D,E,F,HA,B,C,D,F,H,JA,B,C,E,F,G,J A,B,C,D,E,F,GA,B,C,D,F,G,JA,B,D,E,F,G,J A,B,C,E,F,G,HA,B,C,F,G,H,J A,B,C,D,F,G,HA,B,C,E,F,G,IA,B,C,F,G,I,JA,B,E,F,G,I,J A,B,C,D,F,G,IA,B,D,E,F,G,IA,B,D,F,G,I,J A,B,C,F,G,H,I

A,B,C,D,E,F,H,JA,B,C,D,E,F,G,J A,B,C,E,F,G,H,J A,B,C,D,E,F,G,HA,B,C,D,F,G,H,JA,B,C,E,F,G,I,J A,B,C,D,E,F,G,IA,B,C,D,F,G,I,JA,B,D,E,F,G,I,J A,B,C,E,F,G,H,IA,B,C,F,G,H,I,J A,B,C,D,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,E,F,G,H,I,J A,B,C,D,E,F,G,H,IA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B CD

EF G H

I J

WT

A BC D

A,BA,C B,C A,D B,DC,DC,H

A,B,C A,B,DA,C,D B,C,DA,C,H B,C,HC,D,H

A,B,C,DA,B,C,HA,C,D,H B,C,D,H

A,B,C,D,EA,B,C,D,FA,B,C,D,G A,B,C,D,H

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,F,G A,B,C,D,E,HA,B,C,D,F,HA,B,C,D,G,HA,B,C,D,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,E,G,JA,B,C,D,F,G,JA,B,C,D,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,G,H,JA,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID MEBeweDPZbszojRQ
acc genotypes 50
peaks no back 9

removed edges 20
prop rem edges 0.18

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD

A,B A,CB,C A,DB,D C,D C,H

A,B,C A,B,D A,C,DB,C,D A,C,HB,C,H C,D,H

A,B,C,DA,B,C,H A,C,D,HB,C,D,H

A,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,H

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,B,C,D,E,H A,B,C,D,F,HA,B,C,D,G,H A,B,C,D,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,D,E,G,J A,B,C,D,F,G,JA,B,C,D,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A BC D E

F

G

H

I J

WT

A BC D EG

A,BA,C B,CA,D B,DC,D A,E B,EC,E D,EA,G B,GC,G D,G E,G E,F

A,B,C A,B,DA,C,D B,C,D A,B,EA,C,E B,C,EA,D,E B,D,EC,D,EA,B,GA,C,G B,C,GA,D,G B,D,GC,D,G A,E,G B,E,GC,E,G D,E,G A,E,F B,E,FC,E,F D,E,FE,F,GA,C,I B,E,J E,F,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,G A,B,D,GA,C,D,G B,C,D,G A,B,E,GA,C,E,G B,C,E,GA,D,E,G B,D,E,GC,D,E,G A,B,E,FA,C,E,F B,C,E,FA,D,E,F B,D,E,FC,D,E,FA,E,F,G B,E,F,GC,E,F,G D,E,F,GA,B,C,I A,C,D,I A,C,E,IA,C,G,I A,B,E,J B,C,E,J B,D,E,JB,E,G,J B,E,F,J A,E,F,H B,E,F,HC,E,F,H D,E,F,HE,F,G,H

A,B,C,D,EA,B,C,D,G A,B,C,E,G A,B,D,E,GA,C,D,E,G B,C,D,E,G A,B,C,E,F A,B,D,E,FA,C,D,E,F B,C,D,E,FA,B,E,F,GA,C,E,F,G B,C,E,F,GA,D,E,F,G B,D,E,F,GC,D,E,F,GA,B,C,D,I A,B,C,E,IA,C,D,E,IA,B,C,G,I A,C,D,G,I A,C,E,G,I A,C,E,F,I A,B,C,E,J A,B,D,E,J B,C,D,E,JA,B,E,G,J B,C,E,G,J B,D,E,G,J A,B,E,F,J B,C,E,F,J B,D,E,F,JB,E,F,G,J A,B,E,F,HA,C,E,F,H B,C,E,F,HA,D,E,F,H B,D,E,F,HC,D,E,F,HA,E,F,G,H B,E,F,G,HC,E,F,G,H D,E,F,G,H B,E,F,H,J

A,B,C,D,E,G A,B,C,D,E,F A,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,GA,B,C,D,E,IA,B,C,D,G,I A,B,C,E,G,IA,C,D,E,G,I A,B,C,E,F,IA,C,D,E,F,I A,C,E,F,G,I A,B,C,D,E,JA,B,C,E,G,J A,B,D,E,G,J B,C,D,E,G,J A,B,C,E,F,J A,B,D,E,F,J B,C,D,E,F,JA,B,E,F,G,J B,C,E,F,G,J B,D,E,F,G,JA,B,C,E,I,J A,B,C,E,F,H A,B,D,E,F,HA,C,D,E,F,H B,C,D,E,F,HA,B,E,F,G,HA,C,E,F,G,H B,C,E,F,G,HA,D,E,F,G,H B,D,E,F,G,HC,D,E,F,G,HA,C,E,F,H,I A,B,E,F,H,J B,C,E,F,H,J B,D,E,F,H,JB,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,E,F,I A,B,C,E,F,G,IA,C,D,E,F,G,I A,B,C,D,E,G,J A,B,C,D,E,F,J A,B,C,E,F,G,J A,B,D,E,F,G,J B,C,D,E,F,G,JA,B,C,D,E,I,JA,B,C,E,G,I,J A,B,C,E,F,I,J A,B,C,D,E,F,H A,B,C,E,F,G,H A,B,D,E,F,G,HA,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,E,F,H,IA,C,D,E,F,H,I A,C,E,F,G,H,I A,B,C,E,F,H,J A,B,D,E,F,H,J B,C,D,E,F,H,JA,B,E,F,G,H,J B,C,E,F,G,H,J B,D,E,F,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J A,B,C,D,E,F,I,J A,B,C,E,F,G,I,J A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,C,D,E,F,G,H,I A,B,C,D,E,F,H,J A,B,C,E,F,G,H,J A,B,D,E,F,G,H,J B,C,D,E,F,G,H,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID MeQOZBLaWrCfm8Ns
acc genotypes 220
peaks no back 19

removed edges 135
prop rem edges 0.182

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD EG

A,BA,C B,CA,D B,D C,D A,E B,E C,ED,EA,G B,G C,GD,G E,G E,F

A,B,C A,B,DA,C,D B,C,D A,B,EA,C,E B,C,EA,D,E B,D,E C,D,EA,B,GA,C,G B,C,GA,D,G B,D,GC,D,G A,E,G B,E,G C,E,GD,E,G A,E,F B,E,F C,E,FD,E,FE,F,GA,C,I B,E,J E,F,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,G A,B,D,GA,C,D,G B,C,D,G A,B,E,GA,C,E,G B,C,E,GA,D,E,G B,D,E,G C,D,E,G A,B,E,FA,C,E,F B,C,E,FA,D,E,F B,D,E,F C,D,E,FA,E,F,G B,E,F,G C,E,F,GD,E,F,GA,B,C,I A,C,D,I A,C,E,IA,C,G,I A,B,E,J B,C,E,JB,D,E,JB,E,G,J B,E,F,J A,E,F,H B,E,F,HC,E,F,HD,E,F,HE,F,G,H

A,B,C,D,EA,B,C,D,G A,B,C,E,G A,B,D,E,GA,C,D,E,G B,C,D,E,G A,B,C,E,F A,B,D,E,FA,C,D,E,F B,C,D,E,FA,B,E,F,GA,C,E,F,G B,C,E,F,GA,D,E,F,G B,D,E,F,G C,D,E,F,GA,B,C,D,I A,B,C,E,I A,C,D,E,IA,B,C,G,I A,C,D,G,I A,C,E,G,I A,C,E,F,I A,B,C,E,JA,B,D,E,J B,C,D,E,JA,B,E,G,J B,C,E,G,JB,D,E,G,J A,B,E,F,J B,C,E,F,JB,D,E,F,JB,E,F,G,J A,B,E,F,HA,C,E,F,H B,C,E,F,HA,D,E,F,H B,D,E,F,HC,D,E,F,HA,E,F,G,H B,E,F,G,HC,E,F,G,HD,E,F,G,H B,E,F,H,J

A,B,C,D,E,G A,B,C,D,E,FA,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,GA,B,C,D,E,I A,B,C,D,G,I A,B,C,E,G,I A,C,D,E,G,I A,B,C,E,F,I A,C,D,E,F,I A,C,E,F,G,I A,B,C,D,E,JA,B,C,E,G,JA,B,D,E,G,J B,C,D,E,G,J A,B,C,E,F,J A,B,D,E,F,J B,C,D,E,F,JA,B,E,F,G,J B,C,E,F,G,JB,D,E,F,G,JA,B,C,E,I,J A,B,C,E,F,H A,B,D,E,F,HA,C,D,E,F,H B,C,D,E,F,HA,B,E,F,G,HA,C,E,F,G,H B,C,E,F,G,HA,D,E,F,G,H B,D,E,F,G,HC,D,E,F,G,HA,C,E,F,H,I A,B,E,F,H,J B,C,E,F,H,J B,D,E,F,H,JB,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,E,F,IA,B,C,E,F,G,I A,C,D,E,F,G,I A,B,C,D,E,G,J A,B,C,D,E,F,JA,B,C,E,F,G,J A,B,D,E,F,G,J B,C,D,E,F,G,JA,B,C,D,E,I,J A,B,C,E,G,I,J A,B,C,E,F,I,J A,B,C,D,E,F,HA,B,C,E,F,G,HA,B,D,E,F,G,HA,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,E,F,H,IA,C,D,E,F,H,IA,C,E,F,G,H,I A,B,C,E,F,H,J A,B,D,E,F,H,J B,C,D,E,F,H,JA,B,E,F,G,H,J B,C,E,F,G,H,J B,D,E,F,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J A,B,C,D,E,F,I,JA,B,C,E,F,G,I,J A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,E,F,G,H,I A,C,D,E,F,G,H,I A,B,C,D,E,F,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B CDE

FG

H I

J

WT

A BC D E

A,BA,C B,CA,D B,DC,D A,E B,EC,E D,E

A,B,C A,B,DA,C,D B,C,D A,B,EA,C,E B,C,EA,D,E B,D,EC,D,EC,E,F B,E,G

A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,EA,C,E,F B,C,E,FC,D,E,F A,B,E,GB,C,E,G B,D,E,G B,E,G,I

A,B,C,D,EA,B,C,E,FA,C,D,E,F B,C,D,E,F A,B,C,E,G A,B,D,E,GB,C,D,E,GB,C,E,F,G A,B,E,G,HA,B,E,G,IB,C,E,G,I B,D,E,G,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,E,F,GB,C,D,E,F,G A,B,C,E,G,H A,B,D,E,G,HA,B,C,E,G,I A,B,D,E,G,IB,C,D,E,G,IB,C,E,F,G,I A,B,E,G,H,IB,C,E,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,E,F,G,H A,B,C,D,E,G,IA,B,C,E,F,G,IB,C,D,E,F,G,I A,B,C,E,G,H,I A,B,D,E,G,H,IA,B,C,E,G,I,JB,C,D,E,G,I,JB,C,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,E,F,G,H,I A,B,C,D,E,G,I,JA,B,C,E,F,G,I,JB,C,D,E,F,G,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID mHOgzGLqndvBGgxt
acc genotypes 88
peaks no back 10

removed edges 35
prop rem edges 0.154

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB CD E

A,B A,CB,C A,DB,D C,D A,EB,E C,ED,E

A,B,CA,B,D A,C,DB,C,D A,B,E A,C,EB,C,E A,D,EB,D,E C,D,E C,E,FB,E,G

A,B,C,D A,B,C,EA,B,D,E A,C,D,EB,C,D,E A,C,E,FB,C,E,F C,D,E,FA,B,E,GB,C,E,GB,D,E,GB,E,G,I

A,B,C,D,E A,B,C,E,F A,C,D,E,FB,C,D,E,FA,B,C,E,GA,B,D,E,GB,C,D,E,G B,C,E,F,GA,B,E,G,HA,B,E,G,IB,C,E,G,IB,D,E,G,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,E,F,GB,C,D,E,F,GA,B,C,E,G,HA,B,D,E,G,HA,B,C,E,G,I A,B,D,E,G,IB,C,D,E,G,I B,C,E,F,G,I A,B,E,G,H,IB,C,E,G,I,J

A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,C,E,F,G,HA,B,C,D,E,G,I A,B,C,E,F,G,IB,C,D,E,F,G,I A,B,C,E,G,H,IA,B,D,E,G,H,IA,B,C,E,G,I,JB,C,D,E,G,I,J B,C,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,G,I,J A,B,C,E,F,G,I,JB,C,D,E,F,G,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B

C D

E F

G

H

I J

WT

AB

A,BB,D A,G

A,B,CA,B,D A,B,GB,D,F

A,B,C,D A,B,C,GA,B,D,G A,B,C,EA,B,D,F A,B,C,I A,B,C,J

A,B,C,D,G A,B,C,D,E A,B,C,E,GA,B,C,D,FA,B,D,F,G A,B,C,D,I A,B,C,G,I A,B,C,E,IA,B,C,D,J A,B,C,G,J A,B,C,E,JA,B,C,I,J A,B,C,E,H

A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,E,F A,B,C,D,G,I A,B,C,D,E,I A,B,C,E,G,IA,B,C,D,F,I A,B,C,D,G,J A,B,C,D,E,J A,B,C,E,G,JA,B,C,D,F,J A,B,C,D,I,J A,B,C,G,I,J A,B,C,E,I,JA,B,C,D,E,H A,B,C,E,G,HA,B,C,E,H,I A,B,C,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,E,F,I A,B,C,D,E,G,JA,B,C,D,F,G,J A,B,C,D,E,F,J A,B,C,D,G,I,J A,B,C,D,E,I,J A,B,C,E,G,I,JA,B,C,D,F,I,J A,B,C,D,E,G,HA,B,C,D,E,F,H A,B,C,D,E,H,I A,B,C,E,G,H,IA,B,C,D,E,H,J A,B,C,E,G,H,JA,B,C,E,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,C,D,F,G,I,J A,B,C,D,E,F,I,J A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,D,E,F,H,J A,B,C,D,E,H,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID mHXf10tSNigHlcwWO
acc genotypes 84
peaks no back 9

removed edges 44
prop rem edges 0.194

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB

A,BB,D A,G

A,B,CA,B,D A,B,GB,D,F

A,B,C,D A,B,C,GA,B,D,G A,B,C,EA,B,D,F A,B,C,IA,B,C,J

A,B,C,D,G A,B,C,D,E A,B,C,E,GA,B,C,D,FA,B,D,F,G A,B,C,D,I A,B,C,G,I A,B,C,E,IA,B,C,D,J A,B,C,G,J A,B,C,E,J A,B,C,I,JA,B,C,E,H

A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,E,F A,B,C,D,G,I A,B,C,D,E,I A,B,C,E,G,IA,B,C,D,F,I A,B,C,D,G,J A,B,C,D,E,J A,B,C,E,G,JA,B,C,D,F,J A,B,C,D,I,J A,B,C,G,I,J A,B,C,E,I,JA,B,C,D,E,H A,B,C,E,G,H A,B,C,E,H,IA,B,C,E,H,J

A,B,C,D,E,F,G A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,E,F,IA,B,C,D,E,G,JA,B,C,D,F,G,J A,B,C,D,E,F,J A,B,C,D,G,I,J A,B,C,D,E,I,J A,B,C,E,G,I,JA,B,C,D,F,I,J A,B,C,D,E,G,HA,B,C,D,E,F,H A,B,C,D,E,H,I A,B,C,E,G,H,IA,B,C,D,E,H,J A,B,C,E,G,H,J A,B,C,E,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,C,D,F,G,I,JA,B,C,D,E,F,I,J A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,E,F,H,IA,B,C,D,E,G,H,JA,B,C,D,E,F,H,J A,B,C,D,E,H,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

D

E F

G

H

I

J

WT

A BC DG I

A,B A,C B,CA,D B,DC,DA,G B,GC,G D,GA,I B,IC,I D,IG,I D,E D,F

A,B,C A,B,D A,C,D B,C,DA,B,G A,C,G B,C,GA,D,G B,D,GC,D,GA,B,I A,C,I B,C,IA,D,I B,D,IC,D,IA,G,I B,G,IC,G,I D,G,IA,D,E B,D,EC,D,E D,E,G D,E,IA,D,F B,D,FC,D,F D,F,GD,F,ID,E,F

A,B,C,DA,B,C,G A,B,D,G A,C,D,G B,C,D,GA,B,C,I A,B,D,I A,C,D,I B,C,D,IA,B,G,I A,C,G,I B,C,G,IA,D,G,I B,D,G,IC,D,G,IA,B,D,E A,C,D,E B,C,D,EA,D,E,G B,D,E,GC,D,E,GA,D,E,I B,D,E,IC,D,E,I D,E,G,IA,B,D,F A,C,D,F B,C,D,FA,D,F,G B,D,F,G C,D,F,GA,D,F,I B,D,F,IC,D,F,I D,F,G,IA,D,E,F B,D,E,FC,D,E,F D,E,F,GD,E,F,IA,D,E,J

A,B,C,D,GA,B,C,D,IA,B,C,G,I A,B,D,G,I A,C,D,G,I B,C,D,G,IA,B,C,D,E A,B,D,E,G A,C,D,E,G B,C,D,E,GA,B,D,E,I A,C,D,E,I B,C,D,E,IA,D,E,G,I B,D,E,G,IC,D,E,G,IA,B,C,D,F A,B,D,F,G A,C,D,F,G B,C,D,F,GA,B,D,F,I A,C,D,F,I B,C,D,F,IA,D,F,G,I B,D,F,G,I C,D,F,G,IA,B,D,E,F A,C,D,E,F B,C,D,E,FA,D,E,F,G B,D,E,F,G C,D,E,F,GA,D,E,F,I B,D,E,F,IC,D,E,F,I D,E,F,G,IA,B,D,E,J A,C,D,E,J A,D,E,G,JA,D,E,I,J A,D,E,F,J

A,B,C,D,G,IA,B,C,D,E,GA,B,C,D,E,IA,B,D,E,G,I A,C,D,E,G,I B,C,D,E,G,I A,B,C,D,F,GA,B,C,D,F,I A,B,D,F,G,I A,C,D,F,G,I B,C,D,F,G,IA,B,C,D,E,F A,B,D,E,F,G A,C,D,E,F,G B,C,D,E,F,GA,B,D,E,F,I A,C,D,E,F,I B,C,D,E,F,IA,D,E,F,G,I B,D,E,F,G,I C,D,E,F,G,IC,D,E,F,G,HA,B,C,D,E,J A,B,D,E,G,J A,C,D,E,G,JA,B,D,E,I,J A,C,D,E,I,J A,D,E,G,I,J A,B,D,E,F,J A,C,D,E,F,JA,D,E,F,G,JA,D,E,F,I,J

A,B,C,D,E,G,I A,B,C,D,F,G,IA,B,C,D,E,F,GA,B,C,D,E,F,I A,B,D,E,F,G,I A,C,D,E,F,G,I B,C,D,E,F,G,IA,C,D,E,F,G,H B,C,D,E,F,G,HC,D,E,F,G,H,IA,B,C,D,E,G,JA,B,C,D,E,I,JA,B,D,E,G,I,J A,C,D,E,G,I,J A,B,C,D,E,F,J A,B,D,E,F,G,J A,C,D,E,F,G,JA,B,D,E,F,I,J A,C,D,E,F,I,J A,D,E,F,G,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,HA,C,D,E,F,G,H,I B,C,D,E,F,G,H,IA,B,C,D,E,G,I,J A,B,C,D,E,F,G,JA,B,C,D,E,F,I,J A,B,D,E,F,G,I,J A,C,D,E,F,G,I,J A,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID MW1p5m710opyweI6d
acc genotypes 204
peaks no back 15

removed edges 126
prop rem edges 0.179

1.0

1.5

2.0

2.5

3.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB C DG I

A,B A,CB,C A,DB,D C,DA,GB,G C,G D,GA,IB,I C,I D,IG,I D,ED,F

A,B,C A,B,D A,C,DB,C,DA,B,G A,C,GB,C,G A,D,GB,D,G C,D,GA,B,I A,C,IB,C,I A,D,IB,D,I C,D,IA,G,IB,G,I C,G,I D,G,I A,D,EB,D,EC,D,ED,E,G D,E,IA,D,FB,D,F C,D,FD,F,G D,F,I D,E,F

A,B,C,DA,B,C,G A,B,D,G A,C,D,GB,C,D,GA,B,C,I A,B,D,I A,C,D,IB,C,D,IA,B,G,I A,C,G,IB,C,G,I A,D,G,IB,D,G,I C,D,G,I A,B,D,EA,C,D,EB,C,D,E A,D,E,GB,D,E,GC,D,E,G A,D,E,IB,D,E,I C,D,E,ID,E,G,IA,B,D,F A,C,D,FB,C,D,FA,D,F,GB,D,F,G C,D,F,G A,D,F,IB,D,F,I C,D,F,ID,F,G,I A,D,E,FB,D,E,FC,D,E,FD,E,F,G D,E,F,I A,D,E,J
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A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,E,F,G,HA,B,C,D,E,F,H A,B,C,D,F,G,H A,B,D,E,F,G,HA,B,C,D,E,G,IA,B,C,E,F,G,I A,B,C,D,E,F,I A,B,C,D,F,G,I A,B,C,E,G,H,IA,B,C,D,E,H,I A,B,C,D,G,H,IA,B,C,E,F,H,I A,B,C,F,G,H,IA,B,C,D,F,H,I A,B,C,D,E,G,JA,B,C,E,F,G,J A,B,C,D,E,F,J A,B,C,D,F,G,J A,B,D,E,F,G,JA,B,C,E,G,H,JA,B,C,D,E,H,J A,B,C,D,G,H,J A,B,D,E,G,H,JA,C,D,E,G,H,JA,B,C,E,F,H,J A,B,C,F,G,H,J A,B,E,F,G,H,JA,B,C,D,F,H,J A,B,D,E,F,H,J A,B,D,F,G,H,JA,B,C,E,G,I,JA,B,C,D,E,I,J A,B,C,D,G,I,JA,B,C,E,F,I,J A,B,C,F,G,I,JA,B,C,D,F,I,J A,B,C,E,H,I,J A,B,C,G,H,I,JA,B,C,D,H,I,J A,B,C,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,F,G,H,I A,B,C,D,E,F,G,J A,B,C,D,E,G,H,JA,B,C,E,F,G,H,JA,B,C,D,E,F,H,J A,B,C,D,F,G,H,J A,B,D,E,F,G,H,JA,B,C,D,E,G,I,J A,B,C,E,F,G,I,JA,B,C,D,E,F,I,J A,B,C,D,F,G,I,J A,B,C,E,G,H,I,JA,B,C,D,E,H,I,J A,B,C,D,G,H,I,JA,B,C,E,F,H,I,J A,B,C,F,G,H,I,JA,B,C,D,F,H,I,J
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A,B,D,E,F,IA,B,C,D,E,F A,B,C,D,E,IA,B,C,D,F,I A,B,C,E,F,I A,C,D,E,F,I A,B,D,E,F,H A,B,D,E,H,IA,B,E,F,H,I A,D,E,F,H,I B,D,E,F,H,IA,B,C,D,E,HA,B,C,E,F,H A,C,D,E,F,HA,B,C,E,H,I A,C,D,E,H,IA,C,E,F,H,IA,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,G A,C,D,E,F,GA,B,C,D,G,I A,B,C,E,G,I A,C,D,E,G,IA,B,C,F,G,I A,C,D,F,G,I A,C,E,F,G,I A,B,C,E,G,H A,C,D,E,G,HA,C,E,F,G,H A,C,E,G,H,IA,B,C,D,G,J A,B,C,E,G,J A,C,D,E,G,JA,B,C,F,G,J A,C,D,F,G,J A,C,E,F,G,JA,B,C,G,I,J A,C,D,G,I,J A,C,E,G,I,JA,C,F,G,I,J A,C,E,G,H,J

A,B,C,D,E,F,I A,B,D,E,F,H,IA,B,C,D,E,F,H A,B,C,D,E,H,IA,B,C,E,F,H,I A,C,D,E,F,H,IA,B,C,D,E,F,G A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,E,F,G,I A,C,D,E,F,G,I A,B,C,D,E,G,HA,B,C,E,F,G,H A,C,D,E,F,G,HA,B,C,E,G,H,I A,C,D,E,G,H,IA,C,E,F,G,H,IA,B,C,D,E,G,JA,B,C,D,F,G,J A,B,C,E,F,G,J A,C,D,E,F,G,JA,B,C,D,G,I,J A,B,C,E,G,I,J A,C,D,E,G,I,JA,B,C,F,G,I,J A,C,D,F,G,I,J A,C,E,F,G,I,J A,B,C,E,G,H,J A,C,D,E,G,H,JA,C,E,F,G,H,J A,C,E,G,H,I,J

A,B,C,D,E,F,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,E,F,G,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,C,D,F,G,I,J A,B,C,E,F,G,I,J A,C,D,E,F,G,I,J A,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,C,D,E,F,G,H,JA,B,C,E,G,H,I,J A,C,D,E,G,H,I,JA,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID nTjCF9qeG8JYDoN8
acc genotypes 240
peaks no back 19

removed edges 158
prop rem edges 0.19

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BD EF I

A,BA,D B,DA,E B,ED,EA,F B,FD,F E,FA,I B,ID,I E,IF,IA,C E,H

A,B,D A,B,EA,D,E B,D,EA,B,FA,D,F B,D,FA,E,F B,E,F D,E,FA,B,IA,D,I B,D,IA,E,I B,E,ID,E,IA,F,I B,F,ID,F,I E,F,IA,B,CA,C,D A,C,EA,C,FA,C,I A,E,H B,E,H D,E,HE,F,H E,H,IA,C,G

A,B,D,EA,B,D,F A,B,E,F A,D,E,F B,D,E,FA,B,D,I A,B,E,IA,D,E,I B,D,E,IA,B,F,IA,D,F,I B,D,F,IA,E,F,I B,E,F,ID,E,F,IA,B,C,D A,B,C,EA,C,D,EA,B,C,FA,C,D,F A,C,E,FA,B,C,IA,C,D,I A,C,E,IA,C,F,I A,B,E,H A,D,E,H B,D,E,HA,E,F,H B,E,F,H D,E,F,H A,E,H,I B,E,H,I D,E,H,I E,F,H,IA,C,E,HA,B,C,GA,C,D,G A,C,E,GA,C,F,GA,C,G,I A,C,G,J

A,B,D,E,FA,B,D,E,IA,B,D,F,I A,B,E,F,IA,D,E,F,I B,D,E,F,IA,B,C,D,EA,B,C,D,F A,B,C,E,FA,C,D,E,FA,B,C,D,I A,B,C,E,IA,C,D,E,IA,B,C,F,IA,C,D,F,I A,C,E,F,I A,B,D,E,HA,B,E,F,H A,D,E,F,H B,D,E,F,HA,B,E,H,I A,D,E,H,I B,D,E,H,IA,E,F,H,I B,E,F,H,I D,E,F,H,IA,B,C,E,H A,C,D,E,HA,C,E,F,HA,C,E,H,IA,B,C,D,G A,B,C,E,GA,C,D,E,GA,B,C,F,GA,C,D,F,G A,C,E,F,GA,B,C,G,IA,C,D,G,I A,C,E,G,IA,C,F,G,I A,C,E,G,HA,B,C,G,JA,C,D,G,J A,C,E,G,JA,C,F,G,JA,C,G,I,J

A,B,D,E,F,IA,B,C,D,E,F A,B,C,D,E,IA,B,C,D,F,I A,B,C,E,F,IA,C,D,E,F,I A,B,D,E,F,H A,B,D,E,H,IA,B,E,F,H,I A,D,E,F,H,I B,D,E,F,H,IA,B,C,D,E,HA,B,C,E,F,H A,C,D,E,F,HA,B,C,E,H,IA,C,D,E,H,IA,C,E,F,H,IA,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,GA,C,D,E,F,GA,B,C,D,G,I A,B,C,E,G,IA,C,D,E,G,IA,B,C,F,G,IA,C,D,F,G,I A,C,E,F,G,I A,B,C,E,G,H A,C,D,E,G,HA,C,E,F,G,HA,C,E,G,H,IA,B,C,D,G,J A,B,C,E,G,JA,C,D,E,G,JA,B,C,F,G,JA,C,D,F,G,J A,C,E,F,G,JA,B,C,G,I,JA,C,D,G,I,J A,C,E,G,I,JA,C,F,G,I,J A,C,E,G,H,J

A,B,C,D,E,F,I A,B,D,E,F,H,IA,B,C,D,E,F,H A,B,C,D,E,H,IA,B,C,E,F,H,I A,C,D,E,F,H,IA,B,C,D,E,F,GA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,E,F,G,IA,C,D,E,F,G,I A,B,C,D,E,G,HA,B,C,E,F,G,H A,C,D,E,F,G,HA,B,C,E,G,H,IA,C,D,E,G,H,I A,C,E,F,G,H,IA,B,C,D,E,G,JA,B,C,D,F,G,J A,B,C,E,F,G,JA,C,D,E,F,G,JA,B,C,D,G,I,J A,B,C,E,G,I,JA,C,D,E,G,I,JA,B,C,F,G,I,JA,C,D,F,G,I,J A,C,E,F,G,I,J A,B,C,E,G,H,J A,C,D,E,G,H,JA,C,E,F,G,H,JA,C,E,G,H,I,J

A,B,C,D,E,F,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,C,D,E,F,G,H,IA,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,C,D,F,G,I,J A,B,C,E,F,G,I,JA,C,D,E,F,G,I,J A,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,C,D,E,F,G,H,JA,B,C,E,G,H,I,JA,C,D,E,G,H,I,JA,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A B CD EFH

A,B A,C B,CA,D B,D C,DA,E B,E C,E D,EA,F B,F C,FD,F E,FA,H B,H C,HD,H E,HF,H

A,B,CA,B,D A,C,D B,C,DA,B,E A,C,E B,C,E A,D,E B,D,E C,D,EA,B,F A,C,F B,C,FA,D,F B,D,F C,D,FA,E,F B,E,F C,E,F D,E,FA,B,H A,C,H B,C,HA,D,H B,D,H C,D,HA,E,H B,E,H C,E,H D,E,HA,F,H B,F,H C,F,HD,F,H E,F,H D,E,G

A,B,C,D A,B,C,E A,B,D,E A,C,D,E B,C,D,EA,B,C,FA,B,D,F A,C,D,F B,C,D,FA,B,E,F A,C,E,F B,C,E,F A,D,E,F B,D,E,F C,D,E,FA,B,C,HA,B,D,H A,C,D,H B,C,D,HA,B,E,H A,C,E,H B,C,E,H A,D,E,H B,D,E,H C,D,E,HA,B,F,H A,C,F,H B,C,F,HA,D,F,H B,D,F,H C,D,F,HA,E,F,H B,E,F,H C,E,F,H D,E,F,H A,D,E,G B,D,E,G C,D,E,G D,E,F,GD,E,G,H

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,D,E,F A,C,D,E,F B,C,D,E,FA,B,C,D,H A,B,C,E,H A,B,D,E,H A,C,D,E,H B,C,D,E,HA,B,C,F,HA,B,D,F,H A,C,D,F,H B,C,D,F,HA,B,E,F,H A,C,E,F,H B,C,E,F,H A,D,E,F,H B,D,E,F,H C,D,E,F,HA,B,D,E,G A,C,D,E,G B,C,D,E,G A,D,E,F,G B,D,E,F,G C,D,E,F,GA,D,E,G,H B,D,E,G,H C,D,E,G,H D,E,F,G,H D,E,F,G,I

A,B,C,D,E,FA,B,C,D,E,HA,B,C,D,F,H A,B,C,E,F,H A,B,D,E,F,H A,C,D,E,F,H B,C,D,E,F,H A,B,C,D,E,G A,B,D,E,F,G A,C,D,E,F,G B,C,D,E,F,GA,B,D,E,G,H A,C,D,E,G,HB,C,D,E,G,H A,D,E,F,G,H B,D,E,F,G,H C,D,E,F,G,HA,D,E,F,G,IB,D,E,F,G,I C,D,E,F,G,ID,E,F,G,H,I D,E,F,G,I,J

A,B,C,D,E,F,H A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,D,E,F,G,H A,C,D,E,F,G,HB,C,D,E,F,G,HA,B,D,E,F,G,I A,C,D,E,F,G,I B,C,D,E,F,G,IA,D,E,F,G,H,I B,D,E,F,G,H,I C,D,E,F,G,H,IA,D,E,F,G,I,JB,D,E,F,G,I,J C,D,E,F,G,I,JD,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,D,E,F,G,H,I A,C,D,E,F,G,H,IB,C,D,E,F,G,H,IA,B,D,E,F,G,I,J A,C,D,E,F,G,I,J B,C,D,E,F,G,I,JA,D,E,F,G,H,I,J B,D,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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AB C D EFH

A,B A,CB,C A,DB,D C,D A,EB,E C,E D,EA,FB,F C,F D,F E,FA,HB,H C,H D,H E,HF,H

A,B,C A,B,D A,C,DB,C,D A,B,E A,C,EB,C,E A,D,EB,D,EC,D,EA,B,F A,C,FB,C,F A,D,FB,D,FC,D,F A,E,FB,E,F C,E,F D,E,FA,B,H A,C,HB,C,H A,D,HB,D,H C,D,H A,E,HB,E,HC,E,H D,E,HA,F,HB,F,H C,F,H D,F,H E,F,H D,E,G

A,B,C,D A,B,C,E A,B,D,E A,C,D,EB,C,D,EA,B,C,F A,B,D,FA,C,D,FB,C,D,F A,B,E,F A,C,E,FB,C,E,F A,D,E,FB,D,E,FC,D,E,FA,B,C,H A,B,D,HA,C,D,HB,C,D,H A,B,E,HA,C,E,HB,C,E,H A,D,E,HB,D,E,HC,D,E,HA,B,F,H A,C,F,HB,C,F,H A,D,F,HB,D,F,H C,D,F,H A,E,F,HB,E,F,H C,E,F,H D,E,F,H A,D,E,GB,D,E,GC,D,E,G D,E,F,GD,E,G,H

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,D,E,FA,C,D,E,FB,C,D,E,FA,B,C,D,H A,B,C,E,H A,B,D,E,HA,C,D,E,HB,C,D,E,HA,B,C,F,H A,B,D,F,H A,C,D,F,HB,C,D,F,H A,B,E,F,H A,C,E,F,HB,C,E,F,H A,D,E,F,HB,D,E,F,H C,D,E,F,H A,B,D,E,GA,C,D,E,GB,C,D,E,G A,D,E,F,G B,D,E,F,GC,D,E,F,GA,D,E,G,HB,D,E,G,HC,D,E,G,H D,E,F,G,H D,E,F,G,I

A,B,C,D,E,FA,B,C,D,E,HA,B,C,D,F,H A,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,HB,C,D,E,F,H A,B,C,D,E,G A,B,D,E,F,GA,C,D,E,F,GB,C,D,E,F,GA,B,D,E,G,HA,C,D,E,G,HB,C,D,E,G,H A,D,E,F,G,HB,D,E,F,G,HC,D,E,F,G,H A,D,E,F,G,IB,D,E,F,G,IC,D,E,F,G,ID,E,F,G,H,I D,E,F,G,I,J

A,B,C,D,E,F,H A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,D,E,F,G,H A,C,D,E,F,G,HB,C,D,E,F,G,H A,B,D,E,F,G,IA,C,D,E,F,G,IB,C,D,E,F,G,I A,D,E,F,G,H,IB,D,E,F,G,H,I C,D,E,F,G,H,I A,D,E,F,G,I,JB,D,E,F,G,I,JC,D,E,F,G,I,JD,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,D,E,F,G,H,IA,C,D,E,F,G,H,IB,C,D,E,F,G,H,I A,B,D,E,F,G,I,J A,C,D,E,F,G,I,JB,C,D,E,F,G,I,J A,D,E,F,G,H,I,JB,D,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,BB,D B,F A,I

A,B,CA,B,D A,B,FB,D,F A,B,I A,B,J

A,B,C,D A,B,C,FA,B,D,F A,B,C,IA,B,D,I A,B,F,I A,B,C,JA,B,D,J A,B,F,J A,B,I,J A,B,C,E A,B,C,G A,B,C,H

A,B,C,D,F A,B,C,D,I A,B,C,F,IA,B,D,F,I A,B,C,D,J A,B,C,F,JA,B,D,F,J A,B,C,I,JA,B,D,I,J A,B,F,I,J A,B,C,D,E A,B,C,E,F A,B,C,E,I A,B,C,E,J A,B,C,D,G A,B,C,F,G A,B,C,G,I A,B,C,G,J A,B,C,E,G A,B,C,D,H A,B,C,F,H A,B,C,H,I A,B,C,H,J A,B,C,E,H A,B,C,G,H

A,B,C,D,F,I A,B,C,D,F,J A,B,C,D,I,J A,B,C,F,I,JA,B,D,F,I,J A,B,C,D,E,F A,B,C,D,E,I A,B,C,E,F,I A,B,C,D,E,J A,B,C,E,F,J A,B,C,E,I,J A,B,C,D,F,GA,B,C,D,G,I A,B,C,F,G,I A,B,C,D,G,JA,B,C,F,G,J A,B,C,G,I,JA,B,C,D,E,GA,B,C,E,F,GA,B,C,E,G,IA,B,C,E,G,JA,B,C,D,F,H A,B,C,D,H,I A,B,C,F,H,I A,B,C,D,H,JA,B,C,F,H,J A,B,C,H,I,JA,B,C,D,E,HA,B,C,E,F,H A,B,C,E,H,IA,B,C,E,H,JA,B,C,D,G,HA,B,C,F,G,HA,B,C,G,H,IA,B,C,G,H,JA,B,C,E,G,H

A,B,C,D,F,I,JA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,I,JA,B,C,E,F,I,JA,B,C,D,F,G,IA,B,C,D,F,G,JA,B,C,D,G,I,JA,B,C,F,G,I,JA,B,C,D,E,F,GA,B,C,D,E,G,IA,B,C,E,F,G,IA,B,C,D,E,G,JA,B,C,E,F,G,JA,B,C,E,G,I,JA,B,C,D,F,H,IA,B,C,D,F,H,JA,B,C,D,H,I,JA,B,C,F,H,I,JA,B,C,D,E,F,HA,B,C,D,E,H,IA,B,C,E,F,H,IA,B,C,D,E,H,JA,B,C,E,F,H,JA,B,C,E,H,I,JA,B,C,D,F,G,HA,B,C,D,G,H,IA,B,C,F,G,H,IA,B,C,D,G,H,JA,B,C,F,G,H,JA,B,C,G,H,I,JA,B,C,D,E,G,HA,B,C,E,F,G,HA,B,C,E,G,H,IA,B,C,E,G,H,J
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A,B,C,D,E,F,I A,B,C,D,F,H,I A,B,C,E,F,H,IA,B,C,D,E,F,H B,C,D,E,F,H,IA,B,C,D,F,I,J A,B,C,E,F,I,JA,B,C,D,E,F,J B,C,D,E,F,I,J A,B,C,F,H,I,JA,B,C,D,F,H,JA,B,D,F,H,I,J B,C,D,F,H,I,J A,B,C,E,F,H,J A,C,E,F,H,I,JB,C,E,F,H,I,JB,C,D,E,F,H,JA,B,C,D,F,G,I A,B,C,D,E,F,GA,B,C,D,E,G,I B,C,D,E,F,G,IA,B,C,D,F,G,HA,B,D,F,G,H,I B,C,D,F,G,H,I B,C,D,E,F,G,HA,B,C,D,F,G,JA,B,D,F,G,I,J B,C,D,F,G,I,J B,C,D,E,F,G,JA,B,D,F,G,H,J B,C,D,F,G,H,JB,D,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,F,I,JA,B,C,D,F,H,I,J A,B,C,E,F,H,I,JA,B,C,D,E,F,H,J B,C,D,E,F,H,I,JA,B,C,D,E,F,G,I A,B,C,D,F,G,H,I A,B,C,D,E,F,G,H B,C,D,E,F,G,H,IA,B,C,D,F,G,I,J A,B,C,D,E,F,G,J B,C,D,E,F,G,I,JA,B,C,D,F,G,H,JA,B,D,F,G,H,I,J B,C,D,F,G,H,I,J B,C,D,E,F,G,H,J

A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J A,B,C,D,E,F,G,H,J B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID OrLY4wrCbAM10e8mH
acc genotypes 240
peaks no back 16

removed edges 141
prop rem edges 0.172

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes
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WT

AB C FI

A,B A,CB,C A,FB,F C,FA,IB,I C,I F,IB,D C,E F,H F,J

A,B,C A,B,F A,C,FB,C,FA,B,I A,C,IB,C,I A,F,IB,F,I C,F,IA,B,D B,C,D B,D,FB,D,I A,C,EB,C,E C,E,FC,E,I A,F,HB,F,H C,F,HF,H,I A,F,JB,F,J C,F,JF,I,J F,H,JB,D,G

A,B,C,FA,B,C,I A,B,F,I A,C,F,IB,C,F,IA,B,C,D A,B,D,F B,C,D,FA,B,D,I B,C,D,I B,D,F,I A,B,C,E A,C,E,FB,C,E,FA,C,E,IB,C,E,I C,E,F,IB,C,D,E A,B,F,H A,C,F,HB,C,F,H A,F,H,IB,F,H,I C,F,H,IB,D,F,H C,E,F,HA,B,F,J A,C,F,JB,C,F,J A,F,I,JB,F,I,J C,F,I,JB,D,F,J C,E,F,JA,F,H,JB,F,H,J C,F,H,JF,H,I,JA,B,D,G B,C,D,G B,D,F,GB,D,G,I

A,B,C,F,IA,B,C,D,FA,B,C,D,I A,B,D,F,I B,C,D,F,I A,B,C,E,FA,B,C,E,I A,C,E,F,IB,C,E,F,IA,B,C,D,E B,C,D,E,FB,C,D,E,I A,B,C,F,HA,B,F,H,I A,C,F,H,IB,C,F,H,IA,B,D,F,H B,C,D,F,HB,D,F,H,I A,C,E,F,HB,C,E,F,H C,E,F,H,IA,B,C,F,J A,B,F,I,J A,C,F,I,JB,C,F,I,JA,B,D,F,J B,C,D,F,JB,D,F,I,J A,C,E,F,JB,C,E,F,J C,E,F,I,JA,B,F,H,J A,C,F,H,JB,C,F,H,J A,F,H,I,JB,F,H,I,J C,F,H,I,JB,D,F,H,J C,E,F,H,JA,B,C,D,G A,B,D,F,G B,C,D,F,GA,B,D,G,I B,C,D,G,I B,D,F,G,IB,C,D,E,G B,D,F,G,H B,D,F,G,J

A,B,C,D,F,I A,B,C,E,F,IA,B,C,D,E,FA,B,C,D,E,I B,C,D,E,F,I A,B,C,F,H,IA,B,C,D,F,HA,B,D,F,H,I B,C,D,F,H,I A,B,C,E,F,H A,C,E,F,H,IB,C,E,F,H,IB,C,D,E,F,H A,B,C,F,I,JA,B,C,D,F,JA,B,D,F,I,J B,C,D,F,I,J A,B,C,E,F,J A,C,E,F,I,JB,C,E,F,I,JB,C,D,E,F,J A,B,C,F,H,JA,B,F,H,I,J A,C,F,H,I,JB,C,F,H,I,JA,B,D,F,H,J B,C,D,F,H,JB,D,F,H,I,J A,C,E,F,H,JB,C,E,F,H,J C,E,F,H,I,JA,B,C,D,F,GA,B,C,D,G,I A,B,D,F,G,I B,C,D,F,G,IA,B,C,D,E,G B,C,D,E,F,GB,C,D,E,G,I A,B,D,F,G,H B,C,D,F,G,HB,D,F,G,H,IA,B,D,F,G,J B,C,D,F,G,JB,D,F,G,I,JB,D,F,G,H,J

A,B,C,D,E,F,I A,B,C,D,F,H,I A,B,C,E,F,H,IA,B,C,D,E,F,H B,C,D,E,F,H,I A,B,C,D,F,I,J A,B,C,E,F,I,JA,B,C,D,E,F,JB,C,D,E,F,I,J A,B,C,F,H,I,JA,B,C,D,F,H,JA,B,D,F,H,I,J B,C,D,F,H,I,J A,B,C,E,F,H,J A,C,E,F,H,I,JB,C,E,F,H,I,JB,C,D,E,F,H,JA,B,C,D,F,G,I A,B,C,D,E,F,GA,B,C,D,E,G,I B,C,D,E,F,G,I A,B,C,D,F,G,HA,B,D,F,G,H,I B,C,D,F,G,H,I B,C,D,E,F,G,H A,B,C,D,F,G,JA,B,D,F,G,I,J B,C,D,F,G,I,JB,C,D,E,F,G,JA,B,D,F,G,H,J B,C,D,F,G,H,JB,D,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,F,I,JA,B,C,D,F,H,I,J A,B,C,E,F,H,I,JA,B,C,D,E,F,H,JB,C,D,E,F,H,I,JA,B,C,D,E,F,G,I A,B,C,D,F,G,H,I A,B,C,D,E,F,G,HB,C,D,E,F,G,H,I A,B,C,D,F,G,I,J A,B,C,D,E,F,G,JB,C,D,E,F,G,I,J A,B,C,D,F,G,H,JA,B,D,F,G,H,I,J B,C,D,F,G,H,I,JB,C,D,E,F,G,H,J

A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J A,B,C,D,E,F,G,H,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B A,C B,CA,D B,D C,DA,E B,E C,ED,E C,FC,G

A,B,CA,B,D A,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,E C,D,E A,C,F B,C,F C,D,FC,E,FA,C,G B,C,G C,D,GC,E,G C,F,GA,B,I C,F,H

A,B,C,DA,B,C,EA,B,D,E A,C,D,E B,C,D,E A,B,C,F A,C,D,F B,C,D,FA,C,E,F B,C,E,F C,D,E,FA,B,C,G A,C,D,G B,C,D,GA,C,E,G B,C,E,G C,D,E,G A,C,F,G B,C,F,G C,D,F,GC,E,F,GA,B,C,IA,B,D,IA,B,E,I A,C,F,H B,C,F,H C,D,F,HC,E,F,H C,F,G,H

A,B,C,D,E A,B,C,D,FA,B,C,E,F A,C,D,E,F B,C,D,E,FA,B,C,D,GA,B,C,E,G A,C,D,E,G B,C,D,E,G A,B,C,F,G A,C,D,F,G B,C,D,F,GA,C,E,F,G B,C,E,F,G C,D,E,F,GA,B,C,D,IA,B,C,E,IA,B,D,E,I A,B,C,F,IA,B,C,G,I A,B,C,F,H A,C,D,F,H B,C,D,F,HA,C,E,F,H B,C,E,F,H C,D,E,F,HA,C,F,G,H B,C,F,G,H C,D,F,G,HC,E,F,G,H C,D,F,H,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,E,F,G A,C,D,E,F,G B,C,D,E,F,GA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,IA,B,C,D,G,IA,B,C,E,G,I A,B,C,F,G,I A,B,C,D,F,HA,B,C,E,F,H A,C,D,E,F,H B,C,D,E,F,HA,B,C,F,G,H A,C,D,F,G,H B,C,D,F,G,HA,C,E,F,G,H B,C,E,F,G,H C,D,E,F,G,HA,B,C,F,H,I A,C,D,F,H,J B,C,D,F,H,J C,D,E,F,H,J C,D,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,C,E,F,G,I A,B,C,D,E,F,HA,B,C,D,F,G,HA,B,C,E,F,G,H A,C,D,E,F,G,HB,C,D,E,F,G,HA,B,C,D,F,H,IA,B,C,E,F,H,I A,B,C,F,G,H,I A,B,C,D,F,H,JA,C,D,E,F,H,J B,C,D,E,F,H,JA,C,D,F,G,H,J B,C,D,F,G,H,JC,D,E,F,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,F,G,H,IA,B,C,E,F,G,H,I A,B,C,D,E,F,H,JA,B,C,D,F,G,H,JA,C,D,E,F,G,H,J B,C,D,E,F,G,H,JA,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID OSiI7bIkeOUdWfpZ
acc genotypes 160
peaks no back 16

removed edges 100
prop rem edges 0.2
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ABC DE

A,BA,CB,C A,DB,DC,D A,EB,E C,E D,EC,F C,G

A,B,C A,B,DA,C,DB,C,D A,B,EA,C,EB,C,E A,D,EB,D,E C,D,E A,C,FB,C,FC,D,FC,E,F A,C,G B,C,GC,D,GC,E,G C,F,G A,B,IC,F,H

A,B,C,DA,B,C,E A,B,D,EA,C,D,EB,C,D,E A,B,C,FA,C,D,FB,C,D,F A,C,E,FB,C,E,F C,D,E,F A,B,C,GA,C,D,GB,C,D,GA,C,E,G B,C,E,GC,D,E,G A,C,F,G B,C,F,GC,D,F,GC,E,F,G A,B,C,I A,B,D,IA,B,E,IA,C,F,HB,C,F,HC,D,F,H C,E,F,H C,F,G,H

A,B,C,D,EA,B,C,D,FA,B,C,E,FA,C,D,E,FB,C,D,E,F A,B,C,D,GA,B,C,E,GA,C,D,E,G B,C,D,E,GA,B,C,F,GA,C,D,F,GB,C,D,F,GA,C,E,F,G B,C,E,F,GC,D,E,F,G A,B,C,D,IA,B,C,E,I A,B,D,E,I A,B,C,F,I A,B,C,G,IA,B,C,F,HA,C,D,F,HB,C,D,F,H A,C,E,F,HB,C,E,F,HC,D,E,F,H A,C,F,G,HB,C,F,G,HC,D,F,G,H C,E,F,G,HC,D,F,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,E,F,GA,C,D,E,F,G B,C,D,E,F,G A,B,C,D,E,IA,B,C,D,F,IA,B,C,E,F,I A,B,C,D,G,IA,B,C,E,G,I A,B,C,F,G,IA,B,C,D,F,H A,B,C,E,F,HA,C,D,E,F,HB,C,D,E,F,H A,B,C,F,G,HA,C,D,F,G,HB,C,D,F,G,H A,C,E,F,G,HB,C,E,F,G,HC,D,E,F,G,H A,B,C,F,H,IA,C,D,F,H,JB,C,D,F,H,J C,D,E,F,H,JC,D,F,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,F,G,IA,B,C,E,F,G,IA,B,C,D,E,F,HA,B,C,D,F,G,H A,B,C,E,F,G,HA,C,D,E,F,G,HB,C,D,E,F,G,H A,B,C,D,F,H,I A,B,C,E,F,H,IA,B,C,F,G,H,IA,B,C,D,F,H,J A,C,D,E,F,H,JB,C,D,E,F,H,J A,C,D,F,G,H,JB,C,D,F,G,H,J C,D,E,F,G,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,H,JA,B,C,D,F,G,H,J A,C,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,BA,C B,CA,G B,GC,GA,H B,HC,HG,H B,D

A,B,CA,B,GA,C,G B,C,GA,B,HA,C,H B,C,HA,G,H B,G,HC,G,H A,B,D B,C,DB,D,G B,D,H B,D,E

A,B,C,G A,B,C,HA,B,G,HA,C,G,H B,C,G,H A,B,C,DA,B,D,G B,C,D,GA,B,D,H B,C,D,HB,D,G,H A,B,D,E B,C,D,EB,D,E,G B,D,E,H B,D,E,F

A,B,C,G,H A,B,C,D,G A,B,C,D,HA,B,D,G,H B,C,D,G,H A,B,C,D,EA,B,D,E,G B,C,D,E,GA,B,D,E,H B,C,D,E,HB,D,E,G,H A,B,D,E,F B,C,D,E,FB,D,E,F,G B,D,E,F,H B,D,E,F,I

A,B,C,D,G,H A,B,C,D,E,GA,B,C,D,E,HA,B,D,E,G,H B,C,D,E,G,H A,B,C,D,E,FA,B,D,E,F,G B,C,D,E,F,GA,B,D,E,F,H B,C,D,E,F,HB,D,E,F,G,H A,B,D,E,F,I B,C,D,E,F,IB,D,E,F,G,I B,D,E,F,H,I

A,B,C,D,E,G,H A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,D,E,F,G,H B,C,D,E,F,G,H A,B,C,D,E,F,IA,B,D,E,F,G,I B,C,D,E,F,G,IA,B,D,E,F,H,I B,C,D,E,F,H,IB,D,E,F,G,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,D,E,F,G,H,I B,C,D,E,F,G,H,IB,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 100
peaks no back 10

removed edges 49
prop rem edges 0.175
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A,BA,C B,CA,G B,GC,GA,H B,HC,HG,H B,D

A,B,CA,B,GA,C,G B,C,GA,B,HA,C,H B,C,HA,G,H B,G,HC,G,H A,B,D B,C,DB,D,G B,D,H B,D,E

A,B,C,GA,B,C,H A,B,G,HA,C,G,H B,C,G,H A,B,C,DA,B,D,G B,C,D,G A,B,D,H B,C,D,HB,D,G,H A,B,D,E B,C,D,EB,D,E,G B,D,E,H B,D,E,F

A,B,C,G,H A,B,C,D,G A,B,C,D,HA,B,D,G,H B,C,D,G,H A,B,C,D,EA,B,D,E,G B,C,D,E,G A,B,D,E,H B,C,D,E,HB,D,E,G,H A,B,D,E,F B,C,D,E,FB,D,E,F,GB,D,E,F,H B,D,E,F,I

A,B,C,D,G,H A,B,C,D,E,G A,B,C,D,E,HA,B,D,E,G,H B,C,D,E,G,H A,B,C,D,E,FA,B,D,E,F,G B,C,D,E,F,G A,B,D,E,F,H B,C,D,E,F,HB,D,E,F,G,H A,B,D,E,F,I B,C,D,E,F,IB,D,E,F,G,IB,D,E,F,H,I

A,B,C,D,E,G,H A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,D,E,F,G,HB,C,D,E,F,G,H A,B,C,D,E,F,IA,B,D,E,F,G,I B,C,D,E,F,G,I A,B,D,E,F,H,I B,C,D,E,F,H,IB,D,E,F,G,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,D,E,F,G,H,I B,C,D,E,F,G,H,I B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,H,I,JB,C,D,E,F,G,H,I,J
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A,B,EA,B,F A,E,F B,E,FA,B,H A,E,H B,E,HA,F,H B,F,H E,F,HA,B,C A,C,EA,C,FA,C,HA,B,D A,D,EA,D,FA,D,HA,C,D A,E,G B,E,G E,F,GE,G,HE,F,J E,G,I

A,B,E,FA,B,E,HA,B,F,H A,E,F,H B,E,F,HA,B,C,EA,B,C,F A,C,E,FA,B,C,H A,C,E,HA,C,F,H A,B,D,EA,B,D,F A,D,E,FA,B,D,H A,D,E,HA,D,F,HA,B,C,D A,C,D,EA,C,D,FA,C,D,H A,B,E,G A,E,F,G B,E,F,GA,E,G,H B,E,G,H E,F,G,HA,C,E,GA,D,E,GA,E,F,J B,E,F,J E,F,H,J E,F,G,JA,E,G,I B,E,G,I E,F,G,IE,G,H,I

A,B,E,F,HA,B,C,E,FA,B,C,E,HA,B,C,F,H A,C,E,F,HA,B,D,E,FA,B,D,E,HA,B,D,F,H A,D,E,F,HA,B,C,D,EA,B,C,D,F A,C,D,E,FA,B,C,D,H A,C,D,E,HA,C,D,F,H A,B,E,F,GA,B,E,G,H A,E,F,G,H B,E,F,G,HA,B,C,E,G A,C,E,F,GA,C,E,G,HA,B,D,E,G A,D,E,F,GA,D,E,G,HA,C,D,E,GA,B,E,F,J A,E,F,H,J B,E,F,H,JA,C,E,F,JA,D,E,F,J A,E,F,G,J B,E,F,G,J E,F,G,H,JA,B,E,G,I A,E,F,G,I B,E,F,G,IA,E,G,H,I B,E,G,H,I E,F,G,H,IA,C,E,G,IA,D,E,G,I E,F,G,I,J

A,B,C,E,F,HA,B,D,E,F,HA,B,C,D,E,FA,B,C,D,E,HA,B,C,D,F,H A,C,D,E,F,H A,B,E,F,G,HA,B,C,E,F,GA,B,C,E,G,H A,C,E,F,G,HA,B,D,E,F,GA,B,D,E,G,H A,D,E,F,G,HA,B,C,D,E,G A,C,D,E,F,GA,C,D,E,G,HA,B,E,F,H,JA,B,C,E,F,J A,C,E,F,H,JA,B,D,E,F,J A,D,E,F,H,JA,C,D,E,F,J A,B,E,F,G,J A,E,F,G,H,J B,E,F,G,H,JA,C,E,F,G,JA,D,E,F,G,J A,B,E,F,G,IA,B,E,G,H,I A,E,F,G,H,I B,E,F,G,H,IA,B,C,E,G,I A,C,E,F,G,IA,C,E,G,H,IA,B,D,E,G,I A,D,E,F,G,IA,D,E,G,H,IA,C,D,E,G,I A,E,F,G,I,J B,E,F,G,I,J E,F,G,H,I,J

A,B,C,D,E,F,H A,B,C,E,F,G,HA,B,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,E,G,H A,C,D,E,F,G,HA,B,C,E,F,H,JA,B,D,E,F,H,JA,B,C,D,E,F,J A,C,D,E,F,H,J A,B,E,F,G,H,JA,B,C,E,F,G,J A,C,E,F,G,H,JA,B,D,E,F,G,J A,D,E,F,G,H,JA,C,D,E,F,G,J A,B,E,F,G,H,IA,B,C,E,F,G,IA,B,C,E,G,H,I A,C,E,F,G,H,IA,B,D,E,F,G,IA,B,D,E,G,H,I A,D,E,F,G,H,IA,B,C,D,E,G,I A,C,D,E,F,G,IA,C,D,E,G,H,I A,B,E,F,G,I,J A,E,F,G,H,I,J B,E,F,G,H,I,JA,C,E,F,G,I,JA,D,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JA,B,C,D,E,F,G,J A,C,D,E,F,G,H,J A,B,C,E,F,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,G,H,I A,C,D,E,F,G,H,I A,B,E,F,G,H,I,JA,B,C,E,F,G,I,J A,C,E,F,G,H,I,JA,B,D,E,F,G,I,J A,D,E,F,G,H,I,JA,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,JA,B,C,D,E,F,G,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID PG8DkzMLvLzGnrF10
acc genotypes 220
peaks no back 18

removed edges 161
prop rem edges 0.218

1.0

1.5

2.0

2.5

3.0

3.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B EF H

A,B A,E B,EA,F B,F E,FA,H B,H E,HF,HA,C A,D E,G

A,B,EA,B,F A,E,F B,E,FA,B,H A,E,H B,E,HA,F,H B,F,H E,F,HA,B,C A,C,EA,C,F A,C,HA,B,D A,D,EA,D,F A,D,HA,C,D A,E,G B,E,GE,F,GE,G,HE,F,J E,G,I

A,B,E,FA,B,E,HA,B,F,H A,E,F,H B,E,F,HA,B,C,EA,B,C,F A,C,E,FA,B,C,H A,C,E,HA,C,F,H A,B,D,EA,B,D,F A,D,E,FA,B,D,H A,D,E,HA,D,F,HA,B,C,D A,C,D,EA,C,D,F A,C,D,H A,B,E,G A,E,F,GB,E,F,G A,E,G,H B,E,G,HE,F,G,HA,C,E,GA,D,E,G A,E,F,J B,E,F,J E,F,H,J E,F,G,JA,E,G,I B,E,G,I E,F,G,IE,G,H,I

A,B,E,F,HA,B,C,E,FA,B,C,E,HA,B,C,F,H A,C,E,F,H A,B,D,E,FA,B,D,E,HA,B,D,F,H A,D,E,F,HA,B,C,D,EA,B,C,D,F A,C,D,E,FA,B,C,D,H A,C,D,E,HA,C,D,F,H A,B,E,F,GA,B,E,G,H A,E,F,G,H B,E,F,G,HA,B,C,E,G A,C,E,F,GA,C,E,G,H A,B,D,E,G A,D,E,F,GA,D,E,G,HA,C,D,E,G A,B,E,F,J A,E,F,H,J B,E,F,H,JA,C,E,F,JA,D,E,F,J A,E,F,G,JB,E,F,G,J E,F,G,H,JA,B,E,G,I A,E,F,G,IB,E,F,G,I A,E,G,H,I B,E,G,H,I E,F,G,H,IA,C,E,G,IA,D,E,G,I E,F,G,I,J

A,B,C,E,F,H A,B,D,E,F,HA,B,C,D,E,FA,B,C,D,E,HA,B,C,D,F,H A,C,D,E,F,H A,B,E,F,G,HA,B,C,E,F,GA,B,C,E,G,H A,C,E,F,G,H A,B,D,E,F,GA,B,D,E,G,H A,D,E,F,G,HA,B,C,D,E,G A,C,D,E,F,GA,C,D,E,G,H A,B,E,F,H,J A,B,C,E,F,JA,C,E,F,H,J A,B,D,E,F,J A,D,E,F,H,JA,C,D,E,F,J A,B,E,F,G,J A,E,F,G,H,JB,E,F,G,H,JA,C,E,F,G,JA,D,E,F,G,JA,B,E,F,G,I A,B,E,G,H,IA,E,F,G,H,IB,E,F,G,H,IA,B,C,E,G,I A,C,E,F,G,IA,C,E,G,H,IA,B,D,E,G,I A,D,E,F,G,IA,D,E,G,H,IA,C,D,E,G,I A,E,F,G,I,JB,E,F,G,I,J E,F,G,H,I,J

A,B,C,D,E,F,H A,B,C,E,F,G,H A,B,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,E,G,H A,C,D,E,F,G,HA,B,C,E,F,H,J A,B,D,E,F,H,JA,B,C,D,E,F,JA,C,D,E,F,H,J A,B,E,F,G,H,JA,B,C,E,F,G,JA,C,E,F,G,H,J A,B,D,E,F,G,J A,D,E,F,G,H,JA,C,D,E,F,G,JA,B,E,F,G,H,IA,B,C,E,F,G,IA,B,C,E,G,H,I A,C,E,F,G,H,IA,B,D,E,F,G,I A,B,D,E,G,H,I A,D,E,F,G,H,IA,B,C,D,E,G,I A,C,D,E,F,G,IA,C,D,E,G,H,IA,B,E,F,G,I,J A,E,F,G,H,I,JB,E,F,G,H,I,J A,C,E,F,G,I,JA,D,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,J A,B,C,E,F,G,H,J A,B,D,E,F,G,H,JA,B,C,D,E,F,G,JA,C,D,E,F,G,H,JA,B,C,E,F,G,H,I A,B,D,E,F,G,H,IA,B,C,D,E,F,G,I A,B,C,D,E,G,H,I A,C,D,E,F,G,H,IA,B,E,F,G,H,I,JA,B,C,E,F,G,I,J A,C,E,F,G,H,I,JA,B,D,E,F,G,I,J A,D,E,F,G,H,I,JA,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I A,B,C,E,F,G,H,I,J A,B,D,E,F,G,H,I,JA,B,C,D,E,F,G,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A ●B ●C

●D

●E

●F

●G

●H ●I

●J

WT

A B C

A,B A,C B,C C,I

A,B,CA,B,D B,C,H A,C,I B,C,I

A,B,C,D A,B,C,H A,B,C,I B,C,H,I

A,B,C,D,H A,B,C,D,I A,B,C,H,IA,B,C,D,E

A,B,C,D,H,IA,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,F

A,B,C,D,E,H,IA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,F,G

A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID pLto5Tz84T9OOoht
acc genotypes 37
peaks no back 6

removed edges 13
prop rem edges 0.186
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Number of mutated genes
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WT

A B C

A,B A,C B,C C,I

A,B,CA,B,D B,C,H A,C,I B,C,I

A,B,C,D A,B,C,H A,B,C,I B,C,H,I

A,B,C,D,H A,B,C,D,I A,B,C,H,IA,B,C,D,E

A,B,C,D,H,IA,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,F

A,B,C,D,E,H,IA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,F,G

A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

D

EF

G

H

I

J

WT

ACD I

A,CA,DC,D A,IC,ID,I A,BA,FA,G

A,C,D A,C,IA,D,IC,D,I A,B,CA,B,D A,B,IA,C,FA,D,F A,F,I A,B,FA,C,GA,D,G A,G,I A,B,GA,F,G A,B,E

A,C,D,I A,B,C,D A,B,C,IA,B,D,IA,C,D,F A,C,F,IA,D,F,I A,B,C,FA,B,D,F A,B,F,IA,C,D,G A,C,G,IA,D,G,I A,B,C,GA,B,D,G A,B,G,IA,C,F,GA,D,F,G A,F,G,I A,B,F,G A,B,C,EA,B,D,E A,B,E,I A,B,E,FA,B,E,G

A,B,C,D,IA,C,D,F,I A,B,C,D,F A,B,C,F,IA,B,D,F,IA,C,D,G,I A,B,C,D,G A,B,C,G,IA,B,D,G,IA,C,D,F,G A,C,F,G,IA,D,F,G,I A,B,C,F,GA,B,D,F,G A,B,F,G,I A,B,C,D,E A,B,C,E,IA,B,D,E,I A,B,C,E,FA,B,D,E,F A,B,E,F,IA,B,C,E,GA,B,D,E,G A,B,E,G,I A,B,E,F,G A,B,E,F,HA,B,D,E,J

A,B,C,D,F,IA,B,C,D,G,IA,C,D,F,G,I A,B,C,D,F,G A,B,C,F,G,IA,B,D,F,G,I A,B,C,D,E,I A,B,C,D,E,F A,B,C,E,F,IA,B,D,E,F,IA,B,C,D,E,G A,B,C,E,G,IA,B,D,E,G,I A,B,C,E,F,GA,B,D,E,F,G A,B,E,F,G,I A,B,C,E,F,HA,B,D,E,F,H A,B,E,F,H,I A,B,E,F,G,HA,B,C,D,E,J A,B,D,E,I,J A,B,D,E,F,JA,B,D,E,G,J

A,B,C,D,F,G,I A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,E,F,G A,B,C,E,F,G,IA,B,D,E,F,G,I A,B,C,D,E,F,H A,B,C,E,F,H,IA,B,D,E,F,H,I A,B,C,E,F,G,HA,B,D,E,F,G,H A,B,E,F,G,H,IA,B,C,D,E,I,J A,B,C,D,E,F,J A,B,D,E,F,I,JA,B,C,D,E,G,J A,B,D,E,G,I,J A,B,D,E,F,G,J A,B,D,E,F,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,E,F,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,F,G,J A,B,D,E,F,G,I,J A,B,C,D,E,F,H,JA,B,D,E,F,H,I,JA,B,D,E,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID PNEwdgl2i1dRkK3p
acc genotypes 144
peaks no back 15

removed edges 87
prop rem edges 0.194
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Number of mutated genes
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WT

A C D I

A,C A,D C,DA,I C,ID,IA,B A,F A,G

A,C,DA,C,I A,D,I C,D,IA,B,CA,B,DA,B,I A,C,FA,D,FA,F,IA,B,F A,C,G A,D,GA,G,IA,B,G A,F,GA,B,E

A,C,D,IA,B,C,DA,B,C,IA,B,D,I A,C,D,FA,C,F,IA,D,F,IA,B,C,FA,B,D,FA,B,F,I A,C,D,GA,C,G,I A,D,G,IA,B,C,G A,B,D,GA,B,G,I A,C,F,G A,D,F,GA,F,G,IA,B,F,GA,B,C,E A,B,D,EA,B,E,IA,B,E,F A,B,E,G

A,B,C,D,I A,C,D,F,IA,B,C,D,FA,B,C,F,IA,B,D,F,I A,C,D,G,IA,B,C,D,G A,B,C,G,I A,B,D,G,I A,C,D,F,GA,C,F,G,I A,D,F,G,IA,B,C,F,G A,B,D,F,GA,B,F,G,IA,B,C,D,E A,B,C,E,I A,B,D,E,IA,B,C,E,FA,B,D,E,F A,B,E,F,I A,B,C,E,G A,B,D,E,GA,B,E,G,IA,B,E,F,GA,B,E,F,H A,B,D,E,J

A,B,C,D,F,IA,B,C,D,G,I A,C,D,F,G,IA,B,C,D,F,GA,B,C,F,G,I A,B,D,F,G,IA,B,C,D,E,IA,B,C,D,E,F A,B,C,E,F,IA,B,D,E,F,I A,B,C,D,E,G A,B,C,E,G,I A,B,D,E,G,IA,B,C,E,F,GA,B,D,E,F,G A,B,E,F,G,IA,B,C,E,F,H A,B,D,E,F,HA,B,E,F,H,I A,B,E,F,G,H A,B,C,D,E,J A,B,D,E,I,JA,B,D,E,F,J A,B,D,E,G,J

A,B,C,D,F,G,IA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,F,G A,B,C,E,F,G,I A,B,D,E,F,G,IA,B,C,D,E,F,HA,B,C,E,F,H,I A,B,D,E,F,H,IA,B,C,E,F,G,HA,B,D,E,F,G,HA,B,E,F,G,H,I A,B,C,D,E,I,JA,B,C,D,E,F,JA,B,D,E,F,I,J A,B,C,D,E,G,J A,B,D,E,G,I,JA,B,D,E,F,G,JA,B,D,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,E,F,G,H,I A,B,D,E,F,G,H,I A,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,F,G,JA,B,D,E,F,G,I,JA,B,C,D,E,F,H,JA,B,D,E,F,H,I,J A,B,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B C D

E

F

GH I J

WT

A BC DE

A,BA,C B,CA,D B,DC,DA,E B,EC,E D,E B,H

A,B,C A,B,DA,C,D B,C,DA,B,EA,C,E B,C,EA,D,E B,D,EC,D,EA,E,F A,B,H B,C,H B,D,HB,E,H

A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,E,FA,C,E,F A,D,E,F A,B,C,H A,B,D,H B,C,D,HA,B,E,H B,C,E,H B,D,E,H

A,B,C,D,EA,B,C,E,F A,B,D,E,FA,C,D,E,F A,B,C,D,HA,B,C,E,H A,B,D,E,H B,C,D,E,HA,B,E,F,HA,B,E,F,G

A,B,C,D,E,F A,B,C,D,E,HA,B,C,E,F,H A,B,D,E,F,HA,B,C,E,F,G A,B,D,E,F,G A,B,E,F,G,H

A,B,C,D,E,F,HA,B,C,D,E,F,G A,B,C,E,F,G,H A,B,D,E,F,G,HA,B,C,D,E,F,I A,B,C,D,E,F,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,H,JA,B,C,D,E,F,G,JA,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID PpAWVK9tbBJENITR
acc genotypes 80
peaks no back 12

removed edges 43
prop rem edges 0.207
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A,B,C,D,E,FA,B,C,D,E,H A,B,C,E,F,HA,B,D,E,F,H A,B,C,E,F,GA,B,D,E,F,G A,B,E,F,G,H

A,B,C,D,E,F,H A,B,C,D,E,F,G A,B,C,E,F,G,H A,B,D,E,F,G,HA,B,C,D,E,F,I A,B,C,D,E,F,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,C,D,E,F,G,JA,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A ●B

●C

●D ●E

●F ●G

●H

●I

●J

WT

AB

A,B A,C

A,B,CA,B,H A,C,D A,C,EA,C,I

A,B,C,H A,B,C,D A,B,C,E A,C,D,EA,B,C,I A,C,D,I A,C,E,I A,C,E,F A,C,E,G

A,B,C,D,H A,B,C,E,H A,B,C,D,EA,B,C,H,I A,B,C,D,I A,B,C,E,I A,C,D,E,I A,B,C,E,F A,C,D,E,F A,C,E,F,I A,B,C,E,G A,C,D,E,G A,C,E,G,I A,C,E,F,G A,C,E,G,J

A,B,C,D,E,HA,B,C,D,H,I A,B,C,E,H,I A,B,C,D,E,I A,B,C,E,F,H A,B,C,D,E,F A,B,C,E,F,I A,C,D,E,F,I A,B,C,E,G,H A,B,C,D,E,G A,B,C,E,G,I A,C,D,E,G,I A,B,C,E,F,G A,C,D,E,F,G A,C,E,F,G,I A,B,C,E,G,J A,C,D,E,G,J A,C,E,G,I,J A,C,E,F,G,J

A,B,C,D,E,H,I A,B,C,D,E,F,H A,B,C,E,F,H,I A,B,C,D,E,F,I A,B,C,D,E,G,H A,B,C,E,G,H,I A,B,C,D,E,G,I A,B,C,E,F,G,H A,B,C,D,E,F,G A,B,C,E,F,G,I A,C,D,E,F,G,I A,B,C,E,G,H,J A,B,C,D,E,G,J A,B,C,E,G,I,J A,C,D,E,G,I,J A,B,C,E,F,G,J A,C,D,E,F,G,J A,C,E,F,G,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,G,H,JA,B,C,E,G,H,I,JA,B,C,D,E,G,I,JA,B,C,E,F,G,H,JA,B,C,D,E,F,G,JA,B,C,E,F,G,I,J A,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,JA,B,C,E,F,G,H,I,J A,B,C,D,E,F,G,I,J
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ID Pqr5tjYF1SZIZUV10
acc genotypes 89
peaks no back 9

removed edges 46
prop rem edges 0.189
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A,B,C,D,H A,B,C,E,H A,B,C,D,EA,B,C,H,I A,B,C,D,IA,B,C,E,I A,C,D,E,IA,B,C,E,F A,C,D,E,FA,C,E,F,IA,B,C,E,G A,C,D,E,GA,C,E,G,I A,C,E,F,GA,C,E,G,J

A,B,C,D,E,HA,B,C,D,H,I A,B,C,E,H,I A,B,C,D,E,IA,B,C,E,F,H A,B,C,D,E,FA,B,C,E,F,I A,C,D,E,F,IA,B,C,E,G,H A,B,C,D,E,GA,B,C,E,G,I A,C,D,E,G,IA,B,C,E,F,G A,C,D,E,F,GA,C,E,F,G,IA,B,C,E,G,J A,C,D,E,G,JA,C,E,G,I,J A,C,E,F,G,J

A,B,C,D,E,H,I A,B,C,D,E,F,HA,B,C,E,F,H,I A,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,E,G,H,I A,B,C,D,E,G,IA,B,C,E,F,G,H A,B,C,D,E,F,G A,B,C,E,F,G,I A,C,D,E,F,G,IA,B,C,E,G,H,J A,B,C,D,E,G,J A,B,C,E,G,I,J A,C,D,E,G,I,JA,B,C,E,F,G,J A,C,D,E,F,G,JA,C,E,F,G,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,E,F,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,G,H,J A,B,C,E,G,H,I,J A,B,C,D,E,G,I,JA,B,C,E,F,G,H,JA,B,C,D,E,F,G,J A,B,C,E,F,G,I,J A,C,D,E,F,G,I,J
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A,B,C,D,E,FA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,I A,B,C,D,F,HA,B,C,E,F,H A,B,C,F,H,I

A,B,C,D,E,F,IA,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,F,H,IA,B,C,E,F,H,I
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ID q4xh5ljukpIhq9H9
acc genotypes 50
peaks no back 7

removed edges 20
prop rem edges 0.187
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A,B,C,D,E,F,I A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,F,H,IA,B,C,E,F,H,I

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,E,F,G,J
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A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J
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ID q7yEvxoMttQHd9KY
acc genotypes 30
peaks no back 7

removed edges 10
prop rem edges 0.182
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ID qA5UjjBYFJWi5Ddc
acc genotypes 19
peaks no back 3

removed edges 2
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A,B,C,FA,B,C,I A,B,F,IA,C,F,I B,C,F,IA,B,C,D A,B,D,FA,C,D,FA,B,D,IA,C,D,I A,D,F,IA,B,C,G A,B,F,GA,C,F,GA,B,G,IA,C,G,I A,F,G,IA,B,D,GA,C,D,G A,D,F,GA,D,G,IA,C,D,E

A,B,C,F,IA,B,C,D,FA,B,C,D,I A,B,D,F,IA,C,D,F,I A,B,C,F,GA,B,C,G,I A,B,F,G,IA,C,F,G,IA,B,C,D,G A,B,D,F,GA,C,D,F,GA,B,D,G,IA,C,D,G,I A,D,F,G,IA,B,C,D,E A,C,D,E,FA,C,D,E,IA,C,D,E,GA,C,D,E,H

A,B,C,D,F,I A,B,C,F,G,IA,B,C,D,F,GA,B,C,D,G,I A,B,D,F,G,IA,C,D,F,G,IA,B,C,D,E,FA,B,C,D,E,I A,C,D,E,F,IA,B,C,D,E,G A,C,D,E,F,GA,C,D,E,G,IA,B,C,D,E,H A,C,D,E,F,HA,C,D,E,H,IA,C,D,E,G,H A,C,D,E,F,J

A,B,C,D,F,G,IA,B,C,D,E,F,IA,B,C,D,E,F,GA,B,C,D,E,G,I A,C,D,E,F,G,IA,B,C,D,E,F,HA,B,C,D,E,H,I A,C,D,E,F,H,IA,B,C,D,E,G,H A,C,D,E,F,G,HA,C,D,E,G,H,I A,B,C,D,E,F,J A,C,D,E,F,I,JA,C,D,E,F,G,JA,C,D,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,C,D,E,F,G,H,I A,B,C,D,E,F,I,JA,B,C,D,E,F,G,J A,C,D,E,F,G,I,JA,B,C,D,E,F,H,J A,C,D,E,F,H,I,JA,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,J A,C,D,E,F,G,H,I,J
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acc genotypes 128
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A,B,C,FA,B,C,IA,B,F,I A,C,F,IB,C,F,IA,B,C,DA,B,D,F A,C,D,FA,B,D,I A,C,D,IA,D,F,I A,B,C,GA,B,F,G A,C,F,GA,B,G,I A,C,G,IA,F,G,IA,B,D,G A,C,D,GA,D,F,G A,D,G,I A,C,D,E

A,B,C,F,IA,B,C,D,F A,B,C,D,IA,B,D,F,I A,C,D,F,I A,B,C,F,GA,B,C,G,IA,B,F,G,I A,C,F,G,IA,B,C,D,GA,B,D,F,G A,C,D,F,GA,B,D,G,I A,C,D,G,IA,D,F,G,I A,B,C,D,EA,C,D,E,F A,C,D,E,I A,C,D,E,GA,C,D,E,H

A,B,C,D,F,I A,B,C,F,G,I A,B,C,D,F,GA,B,C,D,G,IA,B,D,F,G,I A,C,D,F,G,IA,B,C,D,E,F A,B,C,D,E,IA,C,D,E,F,I A,B,C,D,E,GA,C,D,E,F,G A,C,D,E,G,IA,B,C,D,E,HA,C,D,E,F,H A,C,D,E,H,I A,C,D,E,G,HA,C,D,E,F,J

A,B,C,D,F,G,IA,B,C,D,E,F,I A,B,C,D,E,F,GA,B,C,D,E,G,I A,C,D,E,F,G,IA,B,C,D,E,F,H A,B,C,D,E,H,IA,C,D,E,F,H,I A,B,C,D,E,G,HA,C,D,E,F,G,HA,C,D,E,G,H,IA,B,C,D,E,F,J A,C,D,E,F,I,J A,C,D,E,F,G,JA,C,D,E,F,H,J
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A,B,C,D,E A,B,C,D,FA,B,C,E,F A,B,D,E,F A,C,D,E,FB,C,D,E,F A,B,C,D,GA,B,C,E,G A,B,D,E,G B,C,D,E,GA,B,C,F,G A,B,D,F,G B,C,D,F,GA,B,E,F,G B,C,E,F,G B,D,E,F,GA,B,C,E,H A,B,D,E,H B,C,D,E,HA,B,E,F,H B,C,E,F,H B,D,E,F,HA,B,E,G,H B,C,E,G,H B,D,E,G,HB,E,F,G,H A,B,C,D,IA,B,D,E,I B,C,D,E,I A,B,D,F,I B,C,D,F,IB,D,E,F,I A,B,D,G,I B,C,D,G,IB,D,E,G,I B,D,F,G,IB,D,E,H,IB,E,G,H,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,E,F,G A,B,D,E,F,GB,C,D,E,F,GA,B,C,D,E,HA,B,C,E,F,H A,B,D,E,F,HB,C,D,E,F,HA,B,C,E,G,H A,B,D,E,G,HB,C,D,E,G,HA,B,E,F,G,H B,C,E,F,G,H B,D,E,F,G,H A,B,C,D,E,I A,B,C,D,F,IA,B,D,E,F,I B,C,D,E,F,I A,B,C,D,G,IA,B,D,E,G,I B,C,D,E,G,I A,B,D,F,G,I B,C,D,F,G,IB,D,E,F,G,IA,B,D,E,H,I B,C,D,E,H,I B,D,E,F,H,IB,D,E,G,H,IA,B,E,G,H,JB,C,E,G,H,J B,D,E,G,H,JB,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,E,F,G,H A,B,D,E,F,G,HB,C,D,E,F,G,H A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,D,E,F,G,IB,C,D,E,F,G,IA,B,C,D,E,H,IA,B,D,E,F,H,IB,C,D,E,F,H,IA,B,D,E,G,H,IB,C,D,E,G,H,IB,D,E,F,G,H,IA,B,C,E,G,H,J A,B,D,E,G,H,JB,C,D,E,G,H,JA,B,E,F,G,H,JB,C,E,F,G,H,J B,D,E,F,G,H,J B,D,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,G,H,IA,B,D,E,F,G,H,IB,C,D,E,F,G,H,IA,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,JB,C,D,E,F,G,H,J A,B,D,E,G,H,I,JB,C,D,E,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID QTeBb3tzhv6dF9Iy
acc genotypes 200
peaks no back 16

removed edges 103
prop rem edges 0.154
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Number of mutated genes
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A BCD EF

A,BA,C B,CA,D B,DC,D A,E B,EC,ED,E A,F B,FC,FD,F E,F B,G

A,B,CA,B,DA,C,D B,C,D A,B,EA,C,E B,C,EA,D,E B,D,EC,D,E A,B,FA,C,F B,C,FA,D,F B,D,FC,D,F A,E,F B,E,FC,E,FD,E,F A,B,G B,C,GB,D,G B,E,GB,F,G B,E,HB,D,I

A,B,C,D A,B,C,EA,B,D,EA,C,D,E B,C,D,E A,B,C,FA,B,D,FA,C,D,F B,C,D,F A,B,E,FA,C,E,F B,C,E,FA,D,E,F B,D,E,FC,D,E,F A,B,C,GA,B,D,G B,C,D,G A,B,E,G B,C,E,GB,D,E,GA,B,F,G B,C,F,GB,D,F,G B,E,F,G A,B,E,H B,C,E,HB,D,E,H B,E,F,H B,E,G,HA,B,D,I B,C,D,I B,D,E,IB,D,F,I B,D,G,I

A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,D,E,FA,C,D,E,F B,C,D,E,F A,B,C,D,G A,B,C,E,GA,B,D,E,G B,C,D,E,GA,B,C,F,GA,B,D,F,G B,C,D,F,G A,B,E,F,G B,C,E,F,GB,D,E,F,G A,B,C,E,HA,B,D,E,HB,C,D,E,H A,B,E,F,HB,C,E,F,HB,D,E,F,H A,B,E,G,HB,C,E,G,HB,D,E,G,H B,E,F,G,HA,B,C,D,I A,B,D,E,IB,C,D,E,IA,B,D,F,I B,C,D,F,I B,D,E,F,I A,B,D,G,I B,C,D,G,I B,D,E,G,IB,D,F,G,I B,D,E,H,I B,E,G,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,GA,B,D,E,F,GB,C,D,E,F,G A,B,C,D,E,H A,B,C,E,F,HA,B,D,E,F,HB,C,D,E,F,H A,B,C,E,G,HA,B,D,E,G,HB,C,D,E,G,H A,B,E,F,G,HB,C,E,F,G,HB,D,E,F,G,HA,B,C,D,E,IA,B,C,D,F,I A,B,D,E,F,IB,C,D,E,F,I A,B,C,D,G,I A,B,D,E,G,I B,C,D,E,G,IA,B,D,F,G,IB,C,D,F,G,I B,D,E,F,G,I A,B,D,E,H,IB,C,D,E,H,IB,D,E,F,H,IB,D,E,G,H,I A,B,E,G,H,JB,C,E,G,H,JB,D,E,G,H,J B,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,E,F,G,HA,B,D,E,F,G,HB,C,D,E,F,G,HA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,D,E,F,G,IB,C,D,E,F,G,I A,B,C,D,E,H,IA,B,D,E,F,H,IB,C,D,E,F,H,I A,B,D,E,G,H,IB,C,D,E,G,H,IB,D,E,F,G,H,I A,B,C,E,G,H,JA,B,D,E,G,H,JB,C,D,E,G,H,J A,B,E,F,G,H,JB,C,E,F,G,H,JB,D,E,F,G,H,JB,D,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,I A,B,D,E,F,G,H,IB,C,D,E,F,G,H,I A,B,C,D,E,G,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,D,E,G,H,I,JB,C,D,E,G,H,I,J B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

AB

C

D

E

F

GH

I

J

WT

A B FI

A,B A,F B,FA,I B,I F,IA,C A,G

A,B,FA,B,I A,F,I B,F,IA,B,C A,C,FA,C,I A,B,G A,F,GA,G,IA,C,G B,F,H

A,B,F,IA,B,C,FA,B,C,I A,C,F,I A,B,F,GA,B,G,I A,F,G,IA,B,C,G A,C,F,GA,C,G,I A,B,F,H B,F,H,IA,B,C,D A,F,G,J

A,B,C,F,I A,B,F,G,IA,B,C,F,GA,B,C,G,I A,C,F,G,I A,B,F,H,IA,B,C,F,H A,B,F,G,HA,B,C,D,FA,B,C,D,I A,B,C,D,G A,B,F,G,JA,F,G,I,JA,C,F,G,JA,B,C,D,E

A,B,C,F,G,I A,B,C,F,H,I A,B,F,G,H,IA,B,C,F,G,HA,B,C,D,F,I A,B,C,D,F,GA,B,C,D,G,I A,B,C,D,F,H A,B,F,G,I,JA,B,C,F,G,JA,C,F,G,I,J A,B,F,G,H,JA,B,C,D,E,FA,B,C,D,E,I A,B,C,D,E,G

A,B,C,F,G,H,IA,B,C,D,F,G,I A,B,C,D,F,H,I A,B,C,D,F,G,H A,B,C,F,G,I,J A,B,F,G,H,I,JA,B,C,F,G,H,JA,B,C,D,F,G,JA,B,C,D,E,F,I A,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,E,F,H

A,B,C,D,F,G,H,I A,B,C,F,G,H,I,JA,B,C,D,F,G,I,J A,B,C,D,F,G,H,JA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,G,H A,B,C,D,E,F,G,J

A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID QVEfHMuWmdeBZFrT
acc genotypes 94
peaks no back 11

removed edges 42
prop rem edges 0.171
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A,B,F,IA,B,C,FA,B,C,I A,C,F,IA,B,F,GA,B,G,I A,F,G,IA,B,C,G A,C,F,G A,C,G,IA,B,F,H B,F,H,IA,B,C,D A,F,G,J

A,B,C,F,I A,B,F,G,I A,B,C,F,GA,B,C,G,I A,C,F,G,IA,B,F,H,IA,B,C,F,H A,B,F,G,HA,B,C,D,FA,B,C,D,IA,B,C,D,G A,B,F,G,J A,F,G,I,JA,C,F,G,JA,B,C,D,E

A,B,C,F,G,I A,B,C,F,H,I A,B,F,G,H,I A,B,C,F,G,HA,B,C,D,F,IA,B,C,D,F,GA,B,C,D,G,I A,B,C,D,F,H A,B,F,G,I,J A,B,C,F,G,J A,C,F,G,I,JA,B,F,G,H,JA,B,C,D,E,FA,B,C,D,E,IA,B,C,D,E,G

A,B,C,F,G,H,IA,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,D,F,G,H A,B,C,F,G,I,JA,B,F,G,H,I,J A,B,C,F,G,H,J A,B,C,D,F,G,JA,B,C,D,E,F,IA,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,E,F,H

A,B,C,D,F,G,H,I A,B,C,F,G,H,I,J A,B,C,D,F,G,I,J A,B,C,D,F,G,H,JA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,D,E,F,G,J

A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J
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A,C,FA,C,GA,F,G C,F,GA,B,CA,B,FA,B,G A,C,D A,C,E C,E,FC,E,GA,F,I C,F,IF,G,IA,B,H

A,C,F,GA,B,C,FA,B,C,GA,B,F,G A,C,D,FA,C,D,GA,B,C,D A,C,E,FA,C,E,G C,E,F,GA,B,C,E A,C,D,E A,C,F,IA,F,G,I C,F,G,IA,B,F,I C,E,F,IA,B,C,HA,B,F,HA,B,G,H

A,B,C,F,G A,C,D,F,GA,B,C,D,FA,B,C,D,G A,C,E,F,GA,B,C,E,FA,B,C,E,G A,C,D,E,FA,C,D,E,GA,B,C,D,E A,C,F,G,IA,B,C,F,IA,B,F,G,I A,C,D,F,I A,C,E,F,I C,E,F,G,IA,B,C,F,HA,B,C,G,HA,B,F,G,H A,B,C,D,H A,B,C,E,HA,B,F,H,I

A,B,C,D,F,G A,B,C,E,F,G A,C,D,E,F,GA,B,C,D,E,FA,B,C,D,E,GA,B,C,F,G,I A,C,D,F,G,IA,B,C,D,F,I A,C,E,F,G,IA,B,C,E,F,I A,C,D,E,F,IA,B,C,F,G,H A,B,C,D,F,HA,B,C,D,G,H A,B,C,E,F,HA,B,C,E,G,HA,B,C,D,E,HA,B,C,F,H,IA,B,F,G,H,I A,B,C,E,F,J

A,B,C,D,E,F,GA,B,C,D,F,G,I A,B,C,E,F,G,I A,C,D,E,F,G,IA,B,C,D,E,F,IA,B,C,D,F,G,H A,B,C,E,F,G,HA,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,F,G,H,I A,B,C,D,F,H,I A,B,C,E,F,H,I A,B,C,E,F,G,JA,B,C,D,E,F,J A,B,C,E,F,I,JA,B,C,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,HA,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,J A,B,C,E,F,G,I,JA,B,C,D,E,F,I,JA,B,C,E,F,G,H,JA,B,C,D,E,F,H,J A,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,J A,B,C,E,F,G,H,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID qzPma2ONgy7W10OcP
acc genotypes 124
peaks no back 12

removed edges 68
prop rem edges 0.192
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A,C,F,GA,B,C,FA,B,C,G A,B,F,G A,C,D,FA,C,D,GA,B,C,D A,C,E,FA,C,E,G C,E,F,GA,B,C,E A,C,D,E A,C,F,I A,F,G,I C,F,G,IA,B,F,I C,E,F,IA,B,C,H A,B,F,HA,B,G,H

A,B,C,F,G A,C,D,F,GA,B,C,D,FA,B,C,D,G A,C,E,F,GA,B,C,E,FA,B,C,E,G A,C,D,E,F A,C,D,E,GA,B,C,D,E A,C,F,G,IA,B,C,F,IA,B,F,G,I A,C,D,F,I A,C,E,F,I C,E,F,G,IA,B,C,F,HA,B,C,G,H A,B,F,G,HA,B,C,D,HA,B,C,E,H A,B,F,H,I

A,B,C,D,F,G A,B,C,E,F,G A,C,D,E,F,GA,B,C,D,E,FA,B,C,D,E,G A,B,C,F,G,I A,C,D,F,G,IA,B,C,D,F,I A,C,E,F,G,IA,B,C,E,F,I A,C,D,E,F,IA,B,C,F,G,HA,B,C,D,F,HA,B,C,D,G,H A,B,C,E,F,HA,B,C,E,G,H A,B,C,D,E,H A,B,C,F,H,IA,B,F,G,H,I A,B,C,E,F,J

A,B,C,D,E,F,GA,B,C,D,F,G,I A,B,C,E,F,G,I A,C,D,E,F,G,IA,B,C,D,E,F,IA,B,C,D,F,G,H A,B,C,E,F,G,HA,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,F,G,H,IA,B,C,D,F,H,I A,B,C,E,F,H,I A,B,C,E,F,G,JA,B,C,D,E,F,J A,B,C,E,F,I,JA,B,C,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,HA,B,C,D,F,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,J A,B,C,E,F,G,I,JA,B,C,D,E,F,I,J A,B,C,E,F,G,H,JA,B,C,D,E,F,H,J A,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,JA,B,C,E,F,G,H,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J
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acc genotypes 36
peaks no back 6
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●D●E

●F ●G●H

●I

●J

WT

A

A,B A,C

A,B,C A,C,DA,B,E A,C,J

A,B,C,DA,B,C,E A,B,C,J A,C,D,JA,B,E,F A,C,D,GA,B,E,H

A,B,C,D,E A,B,C,D,JA,B,C,E,JA,B,C,E,F A,B,C,D,G A,C,D,G,JA,B,C,E,HA,B,E,F,H

A,B,C,D,E,JA,B,C,D,E,FA,B,C,E,F,J A,B,C,D,E,G A,B,C,D,G,JA,B,C,D,E,HA,B,C,E,H,JA,B,C,E,F,H

A,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,E,F,GA,B,C,D,E,H,JA,B,C,D,E,F,HA,B,C,E,F,H,J A,B,C,D,E,G,H

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,E,F,G,H A,B,C,D,E,F,G,I

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J

ID RMPsjUicmruxvFMT
acc genotypes 47
peaks no back 8

removed edges 22
prop rem edges 0.222

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,BA,C

A,B,CA,C,D A,B,EA,C,J

A,B,C,D A,B,C,EA,B,C,JA,C,D,J A,B,E,FA,C,D,G A,B,E,H

A,B,C,D,EA,B,C,D,J A,B,C,E,J A,B,C,E,FA,B,C,D,GA,C,D,G,J A,B,C,E,H A,B,E,F,H

A,B,C,D,E,J A,B,C,D,E,F A,B,C,E,F,JA,B,C,D,E,GA,B,C,D,G,J A,B,C,D,E,H A,B,C,E,H,J A,B,C,E,F,H

A,B,C,D,E,F,JA,B,C,D,E,G,J A,B,C,D,E,F,GA,B,C,D,E,H,J A,B,C,D,E,F,H A,B,C,E,F,H,JA,B,C,D,E,G,H

A,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J



●Root

●A

●B ●C

●D ●E

●F

●G

●H

●I ●J

WT

A

A,B A,CA,F

A,B,CA,B,F A,C,FA,B,D A,C,EA,C,G

A,B,C,FA,B,C,DA,B,D,F A,B,C,E A,C,E,FA,B,C,G A,C,F,G A,C,E,G A,C,E,H

A,B,C,D,F A,B,C,E,FA,B,C,D,EA,B,C,F,GA,B,C,D,G A,B,C,E,G A,C,E,F,G A,B,C,E,H A,C,E,F,H A,C,E,G,H A,C,E,H,I A,C,E,H,J

A,B,C,D,E,FA,B,C,D,F,G A,B,C,E,F,GA,B,C,D,E,G A,B,C,E,F,HA,B,C,D,E,H A,B,C,E,G,H A,C,E,F,G,HA,B,C,E,H,I A,C,E,F,H,I A,C,E,G,H,IA,B,C,E,H,J A,C,E,F,H,J A,C,E,G,H,J A,C,E,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,D,E,G,H A,B,C,E,F,H,IA,B,C,D,E,H,I A,B,C,E,G,H,I A,C,E,F,G,H,IA,B,C,E,F,H,JA,B,C,D,E,H,J A,B,C,E,G,H,J A,C,E,F,G,H,JA,B,C,E,H,I,J A,C,E,F,H,I,J A,C,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,C,D,E,G,H,J A,B,C,E,F,H,I,JA,B,C,D,E,H,I,J A,B,C,E,G,H,I,J A,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,JA,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID rRQ3Bws3107fO7mHM
acc genotypes 79
peaks no back 11

removed edges 41
prop rem edges 0.199

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,B A,CA,F

A,B,CA,B,F A,C,FA,B,D A,C,E A,C,G

A,B,C,FA,B,C,DA,B,D,F A,B,C,E A,C,E,FA,B,C,G A,C,F,G A,C,E,G A,C,E,H

A,B,C,D,F A,B,C,E,FA,B,C,D,E A,B,C,F,GA,B,C,D,G A,B,C,E,GA,C,E,F,G A,B,C,E,H A,C,E,F,H A,C,E,G,H A,C,E,H,IA,C,E,H,J

A,B,C,D,E,FA,B,C,D,F,G A,B,C,E,F,GA,B,C,D,E,G A,B,C,E,F,HA,B,C,D,E,H A,B,C,E,G,H A,C,E,F,G,H A,B,C,E,H,I A,C,E,F,H,I A,C,E,G,H,IA,B,C,E,H,J A,C,E,F,H,J A,C,E,G,H,J A,C,E,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,D,E,G,H A,B,C,E,F,H,IA,B,C,D,E,H,I A,B,C,E,G,H,I A,C,E,F,G,H,IA,B,C,E,F,H,JA,B,C,D,E,H,J A,B,C,E,G,H,J A,C,E,F,G,H,J A,B,C,E,H,I,J A,C,E,F,H,I,JA,C,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,B,C,D,E,G,H,IA,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,C,D,E,G,H,J A,B,C,E,F,H,I,JA,B,C,D,E,H,I,J A,B,C,E,G,H,I,J A,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,JA,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

D

E

F G

HI

J

WT

AB C DEFG

A,B A,CB,C A,DB,D C,DA,EB,E C,E D,EA,FB,F C,F D,FE,FA,GB,G C,G D,GE,GF,G D,H

A,B,C A,B,D A,C,DB,C,DA,B,E A,C,EB,C,E A,D,EB,D,E C,D,EA,B,F A,C,FB,C,F A,D,FB,D,F C,D,FA,E,FB,E,F C,E,F D,E,FA,B,G A,C,GB,C,G A,D,GB,D,G C,D,GA,E,GB,E,G C,E,G D,E,GA,F,GB,F,G C,F,G D,F,GE,F,G A,D,HB,D,H C,D,H D,E,H D,F,HD,G,HB,D,I

A,B,C,DA,B,C,E A,B,D,E A,C,D,EB,C,D,EA,B,C,F A,B,D,F A,C,D,FB,C,D,FA,B,E,F A,C,E,FB,C,E,F A,D,E,FB,D,E,F C,D,E,FA,B,C,G A,B,D,G A,C,D,GB,C,D,GA,B,E,G A,C,E,GB,C,E,G A,D,E,GB,D,E,G C,D,E,GA,B,F,G A,C,F,GB,C,F,G A,D,F,GB,D,F,G C,D,F,GA,E,F,GB,E,F,G C,E,F,G D,E,F,G A,B,D,H A,C,D,HB,C,D,H A,D,E,HB,D,E,H C,D,E,H A,D,F,HB,D,F,H C,D,F,H D,E,F,HA,D,G,HB,D,G,H C,D,G,H D,E,G,H D,F,G,HA,B,D,IB,C,D,I B,D,E,IB,D,F,IB,D,G,I B,D,H,I

A,B,C,D,EA,B,C,D,FA,B,C,E,F A,B,D,E,F A,C,D,E,FB,C,D,E,FA,B,C,D,GA,B,C,E,G A,B,D,E,G A,C,D,E,GB,C,D,E,GA,B,C,F,G A,B,D,F,G A,C,D,F,GB,C,D,F,GA,B,E,F,G A,C,E,F,GB,C,E,F,G A,D,E,F,GB,D,E,F,G C,D,E,F,G A,B,C,D,H A,B,D,E,H A,C,D,E,HB,C,D,E,H A,B,D,F,H A,C,D,F,HB,C,D,F,H A,D,E,F,HB,D,E,F,H C,D,E,F,HA,B,D,G,H A,C,D,G,HB,C,D,G,H A,D,E,G,HB,D,E,G,H C,D,E,G,H A,D,F,G,HB,D,F,G,H C,D,F,G,H D,E,F,G,HA,B,C,D,I A,B,D,E,IB,C,D,E,IA,B,D,F,IB,C,D,F,I B,D,E,F,IA,B,D,G,IB,C,D,G,I B,D,E,G,IB,D,F,G,I A,B,D,H,I B,C,D,H,I B,D,E,H,I B,D,F,H,IB,D,G,H,I

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,F,GA,B,C,E,F,G A,B,D,E,F,G A,C,D,E,F,GB,C,D,E,F,G A,B,C,D,E,H A,B,C,D,F,H A,B,D,E,F,H A,C,D,E,F,HB,C,D,E,F,HA,B,C,D,G,H A,B,D,E,G,H A,C,D,E,G,HB,C,D,E,G,H A,B,D,F,G,H A,C,D,F,G,HB,C,D,F,G,H A,D,E,F,G,HB,D,E,F,G,H C,D,E,F,G,HA,B,C,D,E,IA,B,C,D,F,I A,B,D,E,F,IB,C,D,E,F,IA,B,C,D,G,I A,B,D,E,G,IB,C,D,E,G,IA,B,D,F,G,IB,C,D,F,G,I B,D,E,F,G,I A,B,C,D,H,I A,B,D,E,H,I B,C,D,E,H,I A,B,D,F,H,I B,C,D,F,H,I B,D,E,F,H,IA,B,D,G,H,I B,C,D,G,H,I B,D,E,G,H,I B,D,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,H A,B,D,E,F,G,H A,C,D,E,F,G,HB,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,D,E,F,G,IB,C,D,E,F,G,I A,B,C,D,E,H,I A,B,C,D,F,H,I A,B,D,E,F,H,I B,C,D,E,F,H,IA,B,C,D,G,H,I A,B,D,E,G,H,I B,C,D,E,G,H,I A,B,D,F,G,H,I B,C,D,F,G,H,I B,D,E,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,D,E,F,G,H,IB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID SArTeHv6MV7tVCry
acc genotypes 258
peaks no back 16

removed edges 161
prop rem edges 0.167

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

ABC DE FG

A,BA,CB,C A,D B,DC,DA,EB,EC,E D,EA,F B,FC,F D,FE,FA,GB,GC,G D,GE,G F,G D,H

A,B,C A,B,DA,C,D B,C,DA,B,EA,C,EB,C,E A,D,E B,D,EC,D,EA,B,FA,C,FB,C,F A,D,F B,D,FC,D,FA,E,F B,E,FC,E,F D,E,FA,B,GA,C,GB,C,G A,D,G B,D,GC,D,GA,E,GB,E,GC,E,G D,E,GA,F,GB,F,GC,F,G D,F,GE,F,G A,D,H B,D,HC,D,H D,E,H D,F,HD,G,HB,D,I

A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,F A,B,D,FA,C,D,F B,C,D,FA,B,E,FA,C,E,FB,C,E,F A,D,E,F B,D,E,FC,D,E,FA,B,C,G A,B,D,GA,C,D,G B,C,D,GA,B,E,GA,C,E,GB,C,E,G A,D,E,G B,D,E,GC,D,E,GA,B,F,GA,C,F,GB,C,F,G A,D,F,G B,D,F,GC,D,F,GA,E,F,GB,E,F,GC,E,F,G D,E,F,G A,B,D,HA,C,D,H B,C,D,HA,D,E,H B,D,E,HC,D,E,H A,D,F,H B,D,F,HC,D,F,H D,E,F,HA,D,G,H B,D,G,HC,D,G,H D,E,G,H D,F,G,HA,B,D,IB,C,D,I B,D,E,I B,D,F,I B,D,G,I B,D,H,I

A,B,C,D,E A,B,C,D,FA,B,C,E,F A,B,D,E,FA,C,D,E,F B,C,D,E,FA,B,C,D,GA,B,C,E,G A,B,D,E,GA,C,D,E,G B,C,D,E,GA,B,C,F,G A,B,D,F,GA,C,D,F,G B,C,D,F,GA,B,E,F,GA,C,E,F,GB,C,E,F,G A,D,E,F,G B,D,E,F,GC,D,E,F,G A,B,C,D,H A,B,D,E,HA,C,D,E,HB,C,D,E,H A,B,D,F,HA,C,D,F,H B,C,D,F,HA,D,E,F,H B,D,E,F,HC,D,E,F,H A,B,D,G,HA,C,D,G,H B,C,D,G,HA,D,E,G,H B,D,E,G,HC,D,E,G,H A,D,F,G,H B,D,F,G,HC,D,F,G,H D,E,F,G,HA,B,C,D,I A,B,D,E,IB,C,D,E,I A,B,D,F,IB,C,D,F,IB,D,E,F,I A,B,D,G,IB,C,D,G,I B,D,E,G,I B,D,F,G,I A,B,D,H,IB,C,D,H,I B,D,E,H,I B,D,F,H,IB,D,G,H,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,G B,C,D,E,F,G A,B,C,D,E,H A,B,C,D,F,HA,B,D,E,F,H A,C,D,E,F,H B,C,D,E,F,H A,B,C,D,G,HA,B,D,E,G,HA,C,D,E,G,H B,C,D,E,G,H A,B,D,F,G,HA,C,D,F,G,H B,C,D,F,G,HA,D,E,F,G,H B,D,E,F,G,HC,D,E,F,G,HA,B,C,D,E,I A,B,C,D,F,IA,B,D,E,F,IB,C,D,E,F,I A,B,C,D,G,I A,B,D,E,G,IB,C,D,E,G,I A,B,D,F,G,IB,C,D,F,G,I B,D,E,F,G,I A,B,C,D,H,I A,B,D,E,H,IB,C,D,E,H,I A,B,D,F,H,IB,C,D,F,H,I B,D,E,F,H,I A,B,D,G,H,IB,C,D,G,H,I B,D,E,G,H,I B,D,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,HA,B,D,E,F,G,HA,C,D,E,F,G,HB,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,I A,B,D,E,F,G,IB,C,D,E,F,G,I A,B,C,D,E,H,I A,B,C,D,F,H,IA,B,D,E,F,H,IB,C,D,E,F,H,I A,B,C,D,G,H,IA,B,D,E,G,H,IB,C,D,E,G,H,I A,B,D,F,G,H,IB,C,D,F,G,H,I B,D,E,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,I A,B,C,D,F,G,H,I A,B,D,E,F,G,H,IB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B C

D

E

F

G H

IJ

WT

A BCE G H

A,BA,C B,CA,E B,EC,E A,G B,GC,GE,G A,H B,HC,HE,H G,HC,DE,F H,I

A,B,CA,B,EA,C,E B,C,E A,B,GA,C,G B,C,GA,E,G B,E,GC,E,G A,B,HA,C,H B,C,HA,E,H B,E,HC,E,H A,G,H B,G,HC,G,HE,G,HA,C,D B,C,DC,D,E C,D,G C,D,HA,E,F B,E,FC,E,F E,F,G E,F,H A,H,I B,H,IC,H,IE,H,I G,H,IC,E,J

A,B,C,E A,B,C,GA,B,E,GA,C,E,G B,C,E,G A,B,C,HA,B,E,HA,C,E,H B,C,E,H A,B,G,HA,C,G,H B,C,G,HA,E,G,H B,E,G,HC,E,G,HA,B,C,DA,C,D,E B,C,D,E A,C,D,G B,C,D,GC,D,E,G A,C,D,H B,C,D,HC,D,E,H C,D,G,HA,B,E,FA,C,E,F B,C,E,F A,E,F,G B,E,F,GC,E,F,G A,E,F,H B,E,F,HC,E,F,H E,F,G,HC,D,E,F A,B,H,IA,C,H,I B,C,H,IA,E,H,I B,E,H,IC,E,H,I A,G,H,I B,G,H,IC,G,H,IE,G,H,I C,D,H,IE,F,H,IA,C,E,J B,C,E,JC,E,G,J C,E,H,JC,D,E,J C,E,F,J

A,B,C,E,G A,B,C,E,H A,B,C,G,HA,B,E,G,HA,C,E,G,H B,C,E,G,HA,B,C,D,E A,B,C,D,GA,C,D,E,G B,C,D,E,G A,B,C,D,HA,C,D,E,H B,C,D,E,H A,C,D,G,H B,C,D,G,HC,D,E,G,HA,B,C,E,F A,B,E,F,GA,C,E,F,G B,C,E,F,G A,B,E,F,HA,C,E,F,H B,C,E,F,H A,E,F,G,H B,E,F,G,HC,E,F,G,HA,C,D,E,F B,C,D,E,FC,D,E,F,G C,D,E,F,H A,B,C,H,IA,B,E,H,IA,C,E,H,I B,C,E,H,I A,B,G,H,IA,C,G,H,I B,C,G,H,IA,E,G,H,I B,E,G,H,IC,E,G,H,I A,C,D,H,I B,C,D,H,IC,D,E,H,I C,D,G,H,IA,E,F,H,I B,E,F,H,IC,E,F,H,I E,F,G,H,IA,B,C,E,JA,C,E,G,J B,C,E,G,J A,C,E,H,J B,C,E,H,JC,E,G,H,JA,C,D,E,J B,C,D,E,JC,D,E,G,J C,D,E,H,JA,C,E,F,J B,C,E,F,JC,E,F,G,J C,E,F,H,JC,D,E,F,J C,E,H,I,J
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removed edges 2
prop rem edges 0.036

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B C

A,B A,C B,C C,D

A,B,C A,C,D B,C,DA,C,F

A,B,C,DA,B,C,E A,B,C,F A,C,D,F

A,B,C,D,E A,B,C,D,FA,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A●B

●C

●D ●E ●F ●G

●H●I ●J

WT

A BD E FG

A,BA,D B,DA,E B,ED,EA,F B,FD,F E,FA,G B,GD,G E,G F,G B,CB,I B,J

A,B,DA,B,EA,D,E B,D,EA,B,FA,D,F B,D,FA,E,F B,E,FD,E,F A,B,GA,D,G B,D,GA,E,G B,E,GD,E,GA,F,G B,F,GD,F,G E,F,G A,B,C B,C,D B,C,E B,C,FB,C,GA,E,H A,B,I B,D,I B,E,I B,F,IB,G,I B,C,IA,B,J B,D,J B,E,J B,F,JB,G,J B,C,J B,I,J
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A,B,D,EA,B,D,F A,B,E,FA,D,E,F B,D,E,FA,B,D,G A,B,E,GA,D,E,G B,D,E,GA,B,F,GA,D,F,G B,D,F,GA,E,F,G B,E,F,GD,E,F,G A,B,C,DA,B,C,E B,C,D,EA,B,C,F B,C,D,F B,C,E,FA,B,C,G B,C,D,G B,C,E,GB,C,F,GA,B,E,HA,D,E,H A,E,F,HA,E,G,H A,B,D,IA,B,E,I B,D,E,IA,B,F,I B,D,F,I B,E,F,IA,B,G,I B,D,G,IB,E,G,IB,F,G,IA,B,C,I B,C,D,I B,C,E,I B,C,F,IB,C,G,IA,B,D,J A,B,E,J B,D,E,JA,B,F,J B,D,F,JB,E,F,JA,B,G,J B,D,G,JB,E,G,J B,F,G,JA,B,C,J B,C,D,JB,C,E,J B,C,F,JB,C,G,JA,B,I,J B,D,I,JB,E,I,JB,F,I,JB,G,I,J B,C,I,J

A,B,D,E,FA,B,D,E,GA,B,D,F,G A,B,E,F,GA,D,E,F,G B,D,E,F,GA,B,C,D,E A,B,C,D,FA,B,C,E,F B,C,D,E,FA,B,C,D,G A,B,C,E,G B,C,D,E,GA,B,C,F,G B,C,D,F,G B,C,E,F,GA,B,D,E,H A,B,E,F,HA,D,E,F,H A,B,E,G,HA,D,E,G,HA,E,F,G,H A,B,C,E,H A,B,D,E,I A,B,D,F,IA,B,E,F,I B,D,E,F,IA,B,D,G,IA,B,E,G,I B,D,E,G,IA,B,F,G,I B,D,F,G,IB,E,F,G,IA,B,C,D,IA,B,C,E,I B,C,D,E,IA,B,C,F,I B,C,D,F,IB,C,E,F,IA,B,C,G,I B,C,D,G,IB,C,E,G,I B,C,F,G,IA,B,E,H,I A,B,D,E,J A,B,D,F,JA,B,E,F,J B,D,E,F,JA,B,D,G,JA,B,E,G,J B,D,E,G,JA,B,F,G,J B,D,F,G,JB,E,F,G,J A,B,C,D,JA,B,C,E,J B,C,D,E,JA,B,C,F,J B,C,D,F,JB,C,E,F,JA,B,C,G,J B,C,D,G,JB,C,E,G,J B,C,F,G,JA,B,E,H,J A,B,D,I,JA,B,E,I,J B,D,E,I,JA,B,F,I,J B,D,F,I,JB,E,F,I,JA,B,G,I,J B,D,G,I,JB,E,G,I,J B,F,G,I,JA,B,C,I,J B,C,D,I,JB,C,E,I,J B,C,F,I,JB,C,G,I,J

A,B,D,E,F,G A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,B,C,E,F,G B,C,D,E,F,GA,B,D,E,F,HA,B,D,E,G,H A,B,E,F,G,HA,D,E,F,G,H A,B,C,D,E,HA,B,C,E,F,HA,B,C,E,G,H A,B,D,E,F,IA,B,D,E,G,IA,B,D,F,G,IA,B,E,F,G,I B,D,E,F,G,IA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,I B,C,D,E,F,IA,B,C,D,G,IA,B,C,E,G,I B,C,D,E,G,IA,B,C,F,G,I B,C,D,F,G,IB,C,E,F,G,IA,B,D,E,H,IA,B,E,F,H,IA,B,E,G,H,I A,B,C,E,H,I A,B,D,E,F,JA,B,D,E,G,J A,B,D,F,G,JA,B,E,F,G,J B,D,E,F,G,JA,B,C,D,E,J A,B,C,D,F,JA,B,C,E,F,J B,C,D,E,F,JA,B,C,D,G,JA,B,C,E,G,J B,C,D,E,G,JA,B,C,F,G,J B,C,D,F,G,JB,C,E,F,G,JA,B,D,E,H,JA,B,E,F,H,JA,B,E,G,H,JA,B,C,E,H,J A,B,D,E,I,J A,B,D,F,I,JA,B,E,F,I,J B,D,E,F,I,JA,B,D,G,I,JA,B,E,G,I,J B,D,E,G,I,JA,B,F,G,I,J B,D,F,G,I,JB,E,F,G,I,J A,B,C,D,I,JA,B,C,E,I,J B,C,D,E,I,JA,B,C,F,I,J B,C,D,F,I,JB,C,E,F,I,JA,B,C,G,I,J B,C,D,G,I,JB,C,E,G,I,J B,C,F,G,I,JA,B,E,H,I,J
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A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IB,C,D,E,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,G,H,JB,C,D,E,F,G,H,J A,B,C,D,E,F,I,JB,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID SWgUDoSPxMcdnnQM
acc genotypes 106
peaks no back 12

removed edges 52
prop rem edges 0.18
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A,B,CA,B,E A,C,EB,C,E A,C,DB,C,D C,D,E A,C,FB,C,F C,E,F C,D,FB,E,G C,D,J

A,B,C,E A,B,C,D A,C,D,EB,C,D,E A,B,C,F A,C,E,FB,C,E,F A,C,D,FB,C,D,F C,D,E,FA,B,E,G B,C,E,G C,D,F,IA,C,D,JB,C,D,J C,D,E,J C,D,F,J

A,B,C,D,E A,B,C,E,F A,B,C,D,F A,C,D,E,FB,C,D,E,FA,B,C,E,G B,C,D,E,G B,C,E,F,GB,C,E,G,H A,C,D,F,IB,C,D,F,I C,D,E,F,IA,B,C,D,J A,C,D,E,JB,C,D,E,J A,C,D,F,JB,C,D,F,J C,D,E,F,J C,D,F,I,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,E,F,G B,C,D,E,F,GA,B,C,E,G,H B,C,D,E,G,H B,C,E,F,G,H A,B,C,D,F,I A,C,D,E,F,IB,C,D,E,F,IA,B,C,D,E,J A,B,C,D,F,J A,C,D,E,F,JB,C,D,E,F,JB,C,D,E,G,J A,C,D,F,I,JB,C,D,F,I,J C,D,E,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,C,E,F,G,H B,C,D,E,F,G,H A,B,C,D,E,F,IB,C,D,E,F,G,I A,B,C,D,E,F,JA,B,C,D,E,G,J B,C,D,E,F,G,JB,C,D,E,G,H,J A,B,C,D,F,I,J A,C,D,E,F,I,JB,C,D,E,F,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IB,C,D,E,F,G,H,IA,B,C,D,E,F,G,JA,B,C,D,E,G,H,JB,C,D,E,F,G,H,J A,B,C,D,E,F,I,J B,C,D,E,F,G,I,J
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A,B A,CB,CA,DB,D C,D A,EB,E C,ED,EA,HB,H C,HD,H E,HA,JB,J C,JD,J E,JH,J E,G

A,B,CA,B,DA,C,DB,C,D A,B,E A,C,EB,C,EA,D,EB,D,EC,D,EA,B,H A,C,HB,C,HA,D,HB,D,H C,D,H A,E,HB,E,H C,E,HD,E,HA,B,J A,C,JB,C,JA,D,JB,D,J C,D,J A,E,JB,E,J C,E,JD,E,JA,H,JB,H,J C,H,JD,H,J E,H,J A,E,GB,E,G C,E,GD,E,G E,G,HE,G,J

A,B,C,D A,B,C,EA,B,D,EA,C,D,EB,C,D,EA,B,C,HA,B,D,HA,C,D,HB,C,D,H A,B,E,H A,C,E,HB,C,E,HA,D,E,HB,D,E,HC,D,E,HA,B,C,JA,B,D,JA,C,D,JB,C,D,J A,B,E,J A,C,E,JB,C,E,JA,D,E,JB,D,E,JC,D,E,JA,B,H,J A,C,H,JB,C,H,JA,D,H,JB,D,H,J C,D,H,J A,E,H,JB,E,H,J C,E,H,JD,E,H,JC,D,E,F A,B,E,G A,C,E,GB,C,E,GA,D,E,GB,D,E,GC,D,E,G A,E,G,HB,E,G,H C,E,G,HD,E,G,H A,E,G,JB,E,G,J C,E,G,JD,E,G,J E,G,H,J

A,B,C,D,EA,B,C,D,H A,B,C,E,HA,B,D,E,HA,C,D,E,HB,C,D,E,HA,B,C,D,J A,B,C,E,JA,B,D,E,JA,C,D,E,JB,C,D,E,JA,B,C,H,JA,B,D,H,JA,C,D,H,JB,C,D,H,J A,B,E,H,J A,C,E,H,JB,C,E,H,JA,D,E,H,JB,D,E,H,JC,D,E,H,JA,C,D,E,FB,C,D,E,FC,D,E,F,H C,D,E,F,J A,B,C,E,GA,B,D,E,GA,C,D,E,GB,C,D,E,G A,B,E,G,H A,C,E,G,HB,C,E,G,HA,D,E,G,HB,D,E,G,HC,D,E,G,H A,B,E,G,J A,C,E,G,JB,C,E,G,JA,D,E,G,JB,D,E,G,JC,D,E,G,J A,E,G,H,JB,E,G,H,J C,E,G,H,JD,E,G,H,JC,D,E,F,G A,C,E,G,I

A,B,C,D,E,HA,B,C,D,E,JA,B,C,D,H,J A,B,C,E,H,JA,B,D,E,H,JA,C,D,E,H,JB,C,D,E,H,JA,B,C,D,E,FA,C,D,E,F,HB,C,D,E,F,H A,C,D,E,F,JB,C,D,E,F,JC,D,E,F,H,J A,B,C,D,E,G A,B,C,E,G,HA,B,D,E,G,HA,C,D,E,G,HB,C,D,E,G,H A,B,C,E,G,JA,B,D,E,G,JA,C,D,E,G,JB,C,D,E,G,J A,B,E,G,H,J A,C,E,G,H,JB,C,E,G,H,JA,D,E,G,H,JB,D,E,G,H,JC,D,E,G,H,JA,C,D,E,F,GB,C,D,E,F,GC,D,E,F,G,H C,D,E,F,G,J A,B,C,E,G,IA,C,D,E,G,I A,C,E,G,H,I A,C,E,G,I,J

A,B,C,D,E,H,JA,B,C,D,E,F,H A,B,C,D,E,F,JA,C,D,E,F,H,JB,C,D,E,F,H,J A,B,C,D,E,G,HA,B,C,D,E,G,J A,B,C,E,G,H,JA,B,D,E,G,H,JA,C,D,E,G,H,JB,C,D,E,G,H,JA,B,C,D,E,F,GA,C,D,E,F,G,HB,C,D,E,F,G,H A,C,D,E,F,G,JB,C,D,E,F,G,JC,D,E,F,G,H,J A,B,C,D,E,G,I A,B,C,E,G,H,IA,C,D,E,G,H,I A,B,C,E,G,I,JA,C,D,E,G,I,J A,C,E,G,H,I,JA,C,D,E,F,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,C,D,E,F,G,H,JB,C,D,E,F,G,H,J A,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,E,G,H,I,JA,C,D,E,G,H,I,JA,B,C,D,E,F,G,IA,C,D,E,F,G,H,I A,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID sxE6qJHh512sjV9a
acc genotypes 248
peaks no back 16

removed edges 163
prop rem edges 0.183
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A,BA,C B,CA,D B,D C,DA,E B,EC,E D,E A,H B,HC,H D,HE,H A,J B,J C,J D,JE,J H,JE,G

A,B,C A,B,DA,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,EC,D,E A,B,HA,C,H B,C,HA,D,H B,D,HC,D,HA,E,H B,E,HC,E,HD,E,H A,B,JA,C,J B,C,JA,D,J B,D,J C,D,JA,E,J B,E,J C,E,J D,E,J A,H,J B,H,J C,H,J D,H,JE,H,JA,E,G B,E,GC,E,G D,E,GE,G,H E,G,J

A,B,C,DA,B,C,E A,B,D,EA,C,D,E B,C,D,E A,B,C,H A,B,D,HA,C,D,H B,C,D,HA,B,E,H A,C,E,H B,C,E,HA,D,E,H B,D,E,HC,D,E,H A,B,C,J A,B,D,J A,C,D,J B,C,D,JA,B,E,J A,C,E,J B,C,E,J A,D,E,JB,D,E,J C,D,E,J A,B,H,J A,C,H,JB,C,H,J A,D,H,JB,D,H,JC,D,H,JA,E,H,J B,E,H,JC,E,H,J D,E,H,JC,D,E,FA,B,E,GA,C,E,G B,C,E,GA,D,E,G B,D,E,GC,D,E,GA,E,G,H B,E,G,HC,E,G,H D,E,G,H A,E,G,JB,E,G,J C,E,G,J D,E,G,JE,G,H,J

A,B,C,D,E A,B,C,D,HA,B,C,E,H A,B,D,E,HA,C,D,E,H B,C,D,E,H A,B,C,D,J A,B,C,E,J A,B,D,E,J A,C,D,E,JB,C,D,E,J A,B,C,H,J A,B,D,H,J A,C,D,H,JB,C,D,H,JA,B,E,H,J A,C,E,H,J B,C,E,H,J A,D,E,H,JB,D,E,H,JC,D,E,H,JA,C,D,E,F B,C,D,E,FC,D,E,F,H C,D,E,F,JA,B,C,E,G A,B,D,E,GA,C,D,E,G B,C,D,E,GA,B,E,G,HA,C,E,G,H B,C,E,G,H A,D,E,G,H B,D,E,G,HC,D,E,G,H A,B,E,G,J A,C,E,G,JB,C,E,G,J A,D,E,G,JB,D,E,G,J C,D,E,G,JA,E,G,H,JB,E,G,H,J C,E,G,H,J D,E,G,H,JC,D,E,F,GA,C,E,G,I

A,B,C,D,E,H A,B,C,D,E,J A,B,C,D,H,JA,B,C,E,H,J A,B,D,E,H,J A,C,D,E,H,JB,C,D,E,H,JA,B,C,D,E,FA,C,D,E,F,H B,C,D,E,F,H A,C,D,E,F,J B,C,D,E,F,J C,D,E,F,H,JA,B,C,D,E,GA,B,C,E,G,H A,B,D,E,G,HA,C,D,E,G,H B,C,D,E,G,H A,B,C,E,G,J A,B,D,E,G,J A,C,D,E,G,JB,C,D,E,G,JA,B,E,G,H,J A,C,E,G,H,JB,C,E,G,H,J A,D,E,G,H,JB,D,E,G,H,J C,D,E,G,H,JA,C,D,E,F,G B,C,D,E,F,GC,D,E,F,G,H C,D,E,F,G,JA,B,C,E,G,I A,C,D,E,G,IA,C,E,G,H,I A,C,E,G,I,J

A,B,C,D,E,H,JA,B,C,D,E,F,H A,B,C,D,E,F,J A,C,D,E,F,H,JB,C,D,E,F,H,JA,B,C,D,E,G,H A,B,C,D,E,G,JA,B,C,E,G,H,JA,B,D,E,G,H,J A,C,D,E,G,H,JB,C,D,E,G,H,JA,B,C,D,E,F,GA,C,D,E,F,G,H B,C,D,E,F,G,H A,C,D,E,F,G,JB,C,D,E,F,G,J C,D,E,F,G,H,JA,B,C,D,E,G,IA,B,C,E,G,H,I A,C,D,E,G,H,I A,B,C,E,G,I,J A,C,D,E,G,I,J A,C,E,G,H,I,JA,C,D,E,F,G,I

A,B,C,D,E,F,H,JA,B,C,D,E,G,H,JA,B,C,D,E,F,G,H A,B,C,D,E,F,G,J A,C,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,E,G,H,I,J A,C,D,E,G,H,I,JA,B,C,D,E,F,G,IA,C,D,E,F,G,H,I A,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,G A,B,C,D,EA,B,D,E,G A,B,C,D,F A,B,C,F,GA,C,D,E,F A,B,C,F,HA,C,D,F,H A,B,C,F,I

A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,E,F A,B,C,D,F,H A,B,C,F,G,HA,C,D,E,F,H A,B,C,D,F,I A,B,C,F,G,I A,B,C,F,H,I A,B,C,F,H,J

A,B,C,D,E,F,G A,B,C,D,F,G,HA,B,C,D,E,F,HA,B,C,D,F,G,IA,B,C,D,E,F,I A,B,C,D,F,H,I A,B,C,F,G,H,I A,B,C,D,F,H,J A,B,C,F,G,H,J A,B,C,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,F,G,H,IA,B,C,D,E,F,H,I A,B,C,D,F,G,H,JA,B,C,D,E,F,H,J A,B,C,D,F,H,I,J A,B,C,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID t10jgW9R9zZrcAqjl
acc genotypes 63
peaks no back 12

removed edges 30
prop rem edges 0.208
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A,B,C,D,G A,B,C,D,E A,B,D,E,GA,B,C,D,FA,B,C,F,G A,C,D,E,FA,B,C,F,HA,C,D,F,H A,B,C,F,I

A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,E,FA,B,C,D,F,H A,B,C,F,G,HA,C,D,E,F,H A,B,C,D,F,I A,B,C,F,G,IA,B,C,F,H,I A,B,C,F,H,J

A,B,C,D,E,F,GA,B,C,D,F,G,HA,B,C,D,E,F,H A,B,C,D,F,G,IA,B,C,D,E,F,IA,B,C,D,F,H,I A,B,C,F,G,H,IA,B,C,D,F,H,J A,B,C,F,G,H,JA,B,C,F,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,F,G,H,IA,B,C,D,E,F,H,IA,B,C,D,F,G,H,JA,B,C,D,E,F,H,JA,B,C,D,F,H,I,J A,B,C,F,G,H,I,J
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A,B,G,H A,B,C,G A,B,C,HB,C,G,H A,B,D,G A,B,D,HB,D,G,H A,B,C,DB,C,D,G B,C,D,HA,G,H,J B,G,H,J A,B,D,EB,D,E,G B,D,E,H B,C,D,EA,B,D,IB,D,G,I B,D,H,I B,C,D,I B,D,E,I

A,B,C,G,H A,B,D,G,H A,B,C,D,G A,B,C,D,HB,C,D,G,HA,B,G,H,J B,C,G,H,J B,D,G,H,J A,B,D,E,G A,B,D,E,HB,D,E,G,H A,B,C,D,EB,C,D,E,G B,C,D,E,HA,B,D,G,I A,B,D,H,IB,D,G,H,I A,B,C,D,IB,C,D,G,I B,C,D,H,I A,B,D,E,IB,D,E,G,I B,D,E,H,I B,C,D,E,I A,B,D,E,F

A,B,C,D,G,HA,B,C,G,H,J A,B,D,G,H,JB,C,D,G,H,J A,B,D,E,G,H A,B,C,D,E,G A,B,C,D,E,HB,C,D,E,G,HB,D,E,G,H,J A,B,D,G,H,I A,B,C,D,G,I A,B,C,D,H,IB,C,D,G,H,IB,D,G,H,I,J A,B,D,E,G,I A,B,D,E,H,IB,D,E,G,H,I A,B,C,D,E,IB,C,D,E,G,I B,C,D,E,H,I A,B,D,E,F,G A,B,D,E,F,HA,B,C,D,E,F A,B,D,E,F,I

A,B,C,D,G,H,J A,B,C,D,E,G,HA,B,D,E,G,H,JB,C,D,E,G,H,J A,B,C,D,G,H,IA,B,D,G,H,I,JB,C,D,G,H,I,J A,B,D,E,G,H,I A,B,C,D,E,G,IA,B,C,D,E,H,IB,C,D,E,G,H,IB,D,E,G,H,I,J A,B,D,E,F,G,HA,B,C,D,E,F,G A,B,C,D,E,F,HA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,C,D,E,F,I

A,B,C,D,E,G,H,JA,B,C,D,G,H,I,J A,B,C,D,E,G,H,IA,B,D,E,G,H,I,JB,C,D,E,G,H,I,J A,B,C,D,E,F,G,HA,B,D,E,F,G,H,J A,B,D,E,F,G,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I

A,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,IA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID tBuq3Z94BsQjawuL
acc genotypes 130
peaks no back 14

removed edges 92
prop rem edges 0.239

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB GH

A,B A,GB,G A,HB,H G,HB,CB,D

A,B,GA,B,H A,G,HB,G,HA,B,C B,C,GB,C,HA,B,D B,D,GB,D,H B,C,D G,H,JB,D,E B,D,I

A,B,G,HA,B,C,GA,B,C,H B,C,G,HA,B,D,GA,B,D,H B,D,G,HA,B,C,D B,C,D,GB,C,D,H A,G,H,JB,G,H,JA,B,D,E B,D,E,GB,D,E,H B,C,D,EA,B,D,I B,D,G,IB,D,H,I B,C,D,IB,D,E,I
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A,B,C,D,G,H A,B,C,G,H,JA,B,D,G,H,J B,C,D,G,H,JA,B,D,E,G,HA,B,C,D,E,GA,B,C,D,E,H B,C,D,E,G,H B,D,E,G,H,JA,B,D,G,H,IA,B,C,D,G,IA,B,C,D,H,I B,C,D,G,H,I B,D,G,H,I,J A,B,D,E,G,IA,B,D,E,H,I B,D,E,G,H,IA,B,C,D,E,I B,C,D,E,G,IB,C,D,E,H,I A,B,D,E,F,GA,B,D,E,F,HA,B,C,D,E,FA,B,D,E,F,I

A,B,C,D,G,H,JA,B,C,D,E,G,H A,B,D,E,G,H,J B,C,D,E,G,H,JA,B,C,D,G,H,I A,B,D,G,H,I,JB,C,D,G,H,I,J A,B,D,E,G,H,IA,B,C,D,E,G,IA,B,C,D,E,H,IB,C,D,E,G,H,I B,D,E,G,H,I,JA,B,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,E,F,H A,B,D,E,F,G,IA,B,D,E,F,H,IA,B,C,D,E,F,I

A,B,C,D,E,G,H,JA,B,C,D,G,H,I,JA,B,C,D,E,G,H,I A,B,D,E,G,H,I,J B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H A,B,D,E,F,G,H,JA,B,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I
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A,B,C,G,H A,B,C,D,GA,B,C,D,HA,C,D,G,H B,C,D,G,HA,B,C,E,GA,B,C,E,HA,C,E,G,H B,C,E,G,H A,B,C,D,EA,C,D,E,G B,C,D,E,GA,C,D,E,H B,C,D,E,HC,D,E,G,H A,B,C,D,FA,C,D,F,G B,C,D,F,GA,C,D,F,H B,C,D,F,HC,D,F,G,H A,C,D,E,F B,C,D,E,FC,D,E,F,GC,D,E,F,HA,C,D,H,J B,C,D,H,JC,D,G,H,J C,D,E,H,J C,D,F,H,J

A,B,C,D,G,HA,B,C,E,G,H A,B,C,D,E,GA,B,C,D,E,HA,C,D,E,G,H B,C,D,E,G,H A,B,C,D,F,GA,B,C,D,F,HA,C,D,F,G,H B,C,D,F,G,H A,B,C,D,E,FA,C,D,E,F,G B,C,D,E,F,GA,C,D,E,F,H B,C,D,E,F,HC,D,E,F,G,HA,B,C,D,H,JA,C,D,G,H,J B,C,D,G,H,JA,C,D,E,H,J B,C,D,E,H,JC,D,E,G,H,J A,C,D,F,H,J B,C,D,F,H,JC,D,F,G,H,J C,D,E,F,H,J B,C,D,F,H,I

A,B,C,D,E,G,H A,B,C,D,F,G,H A,B,C,D,E,F,GA,B,C,D,E,F,HA,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,D,G,H,JA,B,C,D,E,H,JA,C,D,E,G,H,J B,C,D,E,G,H,J A,B,C,D,F,H,JA,C,D,F,G,H,J B,C,D,F,G,H,JA,C,D,E,F,H,J B,C,D,E,F,H,JC,D,E,F,G,H,J A,B,C,D,F,H,I B,C,D,F,G,H,I B,C,D,E,F,H,IB,C,D,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,C,D,E,F,H,JA,C,D,E,F,G,H,J B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I A,B,C,D,E,F,H,I B,C,D,E,F,G,H,IA,B,C,D,F,H,I,J B,C,D,F,G,H,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,IA,B,C,D,F,G,H,I,JA,B,C,D,E,F,H,I,J B,C,D,E,F,G,H,I,J
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ID tGIKPZvUbRWHgDHV
acc genotypes 160
peaks no back 16

removed edges 89
prop rem edges 0.174
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A,B,C,GA,B,C,HA,B,G,H A,C,G,HB,C,G,H A,B,C,DA,C,D,G B,C,D,GA,C,D,H B,C,D,HC,D,G,HA,B,C,E A,C,E,GB,C,E,GA,C,E,H B,C,E,HC,E,G,H A,C,D,E B,C,D,EC,D,E,GC,D,E,H A,C,D,FB,C,D,FC,D,F,G C,D,F,HC,D,E,FC,D,H,J

A,B,C,G,H A,B,C,D,G A,B,C,D,HA,C,D,G,H B,C,D,G,HA,B,C,E,GA,B,C,E,H A,C,E,G,H B,C,E,G,H A,B,C,D,EA,C,D,E,G B,C,D,E,GA,C,D,E,H B,C,D,E,HC,D,E,G,H A,B,C,D,FA,C,D,F,GB,C,D,F,G A,C,D,F,H B,C,D,F,HC,D,F,G,HA,C,D,E,FB,C,D,E,F C,D,E,F,G C,D,E,F,HA,C,D,H,J B,C,D,H,JC,D,G,H,J C,D,E,H,J C,D,F,H,J

A,B,C,D,G,HA,B,C,E,G,H A,B,C,D,E,GA,B,C,D,E,HA,C,D,E,G,H B,C,D,E,G,H A,B,C,D,F,G A,B,C,D,F,H A,C,D,F,G,H B,C,D,F,G,HA,B,C,D,E,FA,C,D,E,F,GB,C,D,E,F,G A,C,D,E,F,H B,C,D,E,F,HC,D,E,F,G,HA,B,C,D,H,JA,C,D,G,H,J B,C,D,G,H,JA,C,D,E,H,J B,C,D,E,H,JC,D,E,G,H,J A,C,D,F,H,J B,C,D,F,H,JC,D,F,G,H,JC,D,E,F,H,J B,C,D,F,H,I

A,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,D,E,F,GA,B,C,D,E,F,H A,C,D,E,F,G,H B,C,D,E,F,G,HA,B,C,D,G,H,JA,B,C,D,E,H,JA,C,D,E,G,H,J B,C,D,E,G,H,J A,B,C,D,F,H,J A,C,D,F,G,H,J B,C,D,F,G,H,JA,C,D,E,F,H,J B,C,D,E,F,H,JC,D,E,F,G,H,J A,B,C,D,F,H,I B,C,D,F,G,H,IB,C,D,E,F,H,IB,C,D,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,C,D,E,F,H,J A,C,D,E,F,G,H,J B,C,D,E,F,G,H,J A,B,C,D,F,G,H,IA,B,C,D,E,F,H,I B,C,D,E,F,G,H,IA,B,C,D,F,H,I,J B,C,D,F,G,H,I,JB,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I A,B,C,D,F,G,H,I,JA,B,C,D,E,F,H,I,J B,C,D,E,F,G,H,I,J
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A,B,C,D,E A,B,C,D,FA,B,C,E,F A,B,C,D,HA,B,C,E,H A,B,C,F,H B,C,D,F,HA,C,E,F,HA,C,E,F,G B,C,D,F,IA,C,F,H,J B,C,F,H,J

A,B,C,D,E,F A,B,C,D,E,H A,B,C,D,F,HA,B,C,E,F,HA,B,C,E,F,G A,C,E,F,G,H A,B,C,D,F,I B,C,D,F,H,IA,B,C,F,H,J B,C,D,F,H,JA,C,E,F,H,J

A,B,C,D,E,F,HA,B,C,D,E,F,G A,B,C,E,F,G,H A,B,C,D,E,F,I A,B,C,D,F,H,I A,B,C,D,F,H,JA,B,C,E,F,H,JA,C,E,F,G,H,J B,C,D,F,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,F,G,I A,B,C,D,E,F,H,JA,B,C,E,F,G,H,J A,B,C,D,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J
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ID TGzeGSf7DK4OTwG2
acc genotypes 72
peaks no back 8

removed edges 32
prop rem edges 0.19
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A,B,C,D,E,F A,B,C,D,E,HA,B,C,D,F,H A,B,C,E,F,HA,B,C,E,F,G A,C,E,F,G,HA,B,C,D,F,IB,C,D,F,H,I A,B,C,F,H,JB,C,D,F,H,J A,C,E,F,H,J

A,B,C,D,E,F,H A,B,C,D,E,F,G A,B,C,E,F,G,HA,B,C,D,E,F,IA,B,C,D,F,H,I A,B,C,D,F,H,J A,B,C,E,F,H,J A,C,E,F,G,H,JB,C,D,F,H,I,J
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A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J
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acc genotypes 32
peaks no back 6

removed edges 11
prop rem edges 0.183
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acc genotypes 31
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A,B,C,D,E,F,HA,B,C,D,E,H,J A,B,C,D,F,H,J A,B,C,D,E,F,J A,B,C,D,F,G,H A,B,C,D,E,F,G A,B,C,D,F,G,J A,B,C,D,F,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,F,G,H A,B,C,D,F,G,H,J A,B,C,D,E,F,G,J A,B,C,D,F,G,H,I A,B,C,D,E,F,G,I A,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I A,B,C,D,F,G,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID ToRaV610sJqVtMv2b
acc genotypes 39
peaks no back 7

removed edges 14
prop rem edges 0.171

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,BA,C

A,B,C A,B,H

A,B,C,D A,B,C,H

A,B,C,D,H A,B,C,D,E A,B,C,D,FA,B,C,D,J

A,B,C,D,E,H A,B,C,D,F,HA,B,C,D,E,FA,B,C,D,H,J A,B,C,D,E,J A,B,C,D,F,J A,B,C,D,F,G

A,B,C,D,E,F,HA,B,C,D,E,H,J A,B,C,D,F,H,JA,B,C,D,E,F,J A,B,C,D,F,G,HA,B,C,D,E,F,G A,B,C,D,F,G,J A,B,C,D,F,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,F,G,H A,B,C,D,F,G,H,JA,B,C,D,E,F,G,J A,B,C,D,F,G,H,IA,B,C,D,E,F,G,I A,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,H,I A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A BC D E F

GH I J

WT

A B CD EF

A,B A,C B,CA,D B,D C,DA,E B,E C,ED,EA,F B,F C,FD,F E,FA,H

A,B,CA,B,D A,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,E C,D,EA,B,F A,C,F B,C,FA,D,F B,D,F C,D,FA,E,F B,E,F C,E,FD,E,F C,D,GA,B,H A,C,HA,D,HA,E,H A,F,H B,E,J

A,B,C,DA,B,C,EA,B,D,E A,C,D,E B,C,D,EA,B,C,FA,B,D,F A,C,D,F B,C,D,FA,B,E,F A,C,E,F B,C,E,FA,D,E,F B,D,E,F C,D,E,FA,C,D,G B,C,D,GC,D,E,G C,D,F,GA,B,C,HA,B,D,H A,C,D,HA,B,E,H A,C,E,HA,D,E,HA,B,F,H A,C,F,HA,D,F,HA,E,F,H B,C,D,IA,B,E,J B,C,E,JB,D,E,JB,E,F,J

A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,D,E,F A,C,D,E,F B,C,D,E,FA,B,C,D,GA,C,D,E,G B,C,D,E,GA,C,D,F,G B,C,D,F,GC,D,E,F,GA,B,C,D,HA,B,C,E,HA,B,D,E,H A,C,D,E,HA,B,C,F,HA,B,D,F,H A,C,D,F,HA,B,E,F,H A,C,E,F,HA,D,E,F,H A,C,D,G,H A,B,C,D,I B,C,D,E,I B,C,D,F,I B,C,D,G,IA,B,C,E,JA,B,D,E,J B,C,D,E,JA,B,E,F,J B,C,E,F,JB,D,E,F,JA,B,E,H,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,GA,C,D,E,F,G B,C,D,E,F,GA,B,C,D,E,H A,B,C,D,F,HA,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,H A,B,C,D,G,HA,C,D,E,G,H A,C,D,F,G,H A,B,C,D,E,I A,B,C,D,F,I B,C,D,E,F,IA,B,C,D,G,I B,C,D,E,G,I B,C,D,F,G,IA,B,C,D,H,I A,B,C,D,E,JA,B,C,E,F,JA,B,D,E,F,J B,C,D,E,F,J B,C,D,E,G,JA,B,C,E,H,JA,B,D,E,H,JA,B,E,F,H,J B,C,D,E,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,HA,C,D,E,F,G,H A,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,F,G,I B,C,D,E,F,G,IA,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,D,G,H,IA,B,C,D,E,F,JA,B,C,D,E,G,J B,C,D,E,F,G,JA,B,C,D,E,H,JA,B,C,E,F,H,JA,B,D,E,F,H,J A,B,C,D,E,I,J B,C,D,E,F,I,J B,C,D,E,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,I,J B,C,D,E,F,G,I,JA,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID TQnQiOlfxYRUpqrU
acc genotypes 186
peaks no back 13

removed edges 112
prop rem edges 0.188

1.0
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2.0
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1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn
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s

WT

AB C D EF

A,B A,CB,C A,DB,D C,D A,EB,E C,E D,EA,FB,F C,F D,F E,FA,H

A,B,C A,B,D A,C,DB,C,D A,B,E A,C,EB,C,E A,D,EB,D,E C,D,EA,B,F A,C,FB,C,F A,D,FB,D,F C,D,F A,E,FB,E,F C,E,F D,E,FC,D,GA,B,H A,C,H A,D,HA,E,H A,F,HB,E,J

A,B,C,D A,B,C,EA,B,D,E A,C,D,EB,C,D,E A,B,C,FA,B,D,F A,C,D,FB,C,D,F A,B,E,F A,C,E,FB,C,E,F A,D,E,FB,D,E,F C,D,E,FA,C,D,GB,C,D,G C,D,E,G C,D,F,GA,B,C,HA,B,D,H A,C,D,HA,B,E,H A,C,E,H A,D,E,HA,B,F,H A,C,F,H A,D,F,H A,E,F,HB,C,D,I A,B,E,JB,C,E,JB,D,E,J B,E,F,J

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,D,E,F A,C,D,E,FB,C,D,E,FA,B,C,D,G A,C,D,E,GB,C,D,E,G A,C,D,F,GB,C,D,F,G C,D,E,F,GA,B,C,D,H A,B,C,E,HA,B,D,E,H A,C,D,E,HA,B,C,F,HA,B,D,F,H A,C,D,F,HA,B,E,F,H A,C,E,F,H A,D,E,F,HA,C,D,G,HA,B,C,D,I B,C,D,E,IB,C,D,F,IB,C,D,G,I A,B,C,E,JA,B,D,E,JB,C,D,E,J A,B,E,F,JB,C,E,F,JB,D,E,F,J A,B,E,H,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,C,D,E,F,GB,C,D,E,F,G A,B,C,D,E,H A,B,C,D,F,H A,B,C,E,F,HA,B,D,E,F,H A,C,D,E,F,HA,B,C,D,G,H A,C,D,E,G,HA,C,D,F,G,HA,B,C,D,E,IA,B,C,D,F,I B,C,D,E,F,IA,B,C,D,G,I B,C,D,E,G,IB,C,D,F,G,IA,B,C,D,H,I A,B,C,D,E,J A,B,C,E,F,JA,B,D,E,F,JB,C,D,E,F,JB,C,D,E,G,J A,B,C,E,H,JA,B,D,E,H,J A,B,E,F,H,JB,C,D,E,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,H A,C,D,E,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,F,G,I B,C,D,E,F,G,IA,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,D,G,H,I A,B,C,D,E,F,JA,B,C,D,E,G,JB,C,D,E,F,G,J A,B,C,D,E,H,J A,B,C,E,F,H,JA,B,D,E,F,H,JA,B,C,D,E,I,J B,C,D,E,F,I,JB,C,D,E,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,JA,B,C,D,E,G,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,I,JB,C,D,E,F,G,I,JA,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A BC

D

E

F

G

H I

J

WT

AB CF

A,B A,CB,CA,FB,F C,F C,D

A,B,CA,B,F A,C,FB,C,F A,C,DB,C,D C,D,FA,C,HB,F,I C,D,E

A,B,C,F A,B,C,D A,C,D,FB,C,D,FA,B,C,H A,C,F,H A,C,D,HA,B,F,I B,C,F,I A,C,D,EB,C,D,E C,D,E,F

A,B,C,D,FA,B,C,F,H A,B,C,D,H A,C,D,F,HA,B,C,F,I B,C,D,F,I A,B,C,D,E A,C,D,E,FB,C,D,E,F A,C,D,E,HA,B,F,I,J A,C,D,E,G

A,B,C,D,F,HA,B,C,D,F,IA,B,C,F,H,I A,B,C,D,E,F A,B,C,D,E,H A,C,D,E,F,HB,C,D,E,F,IA,B,C,F,I,J A,B,C,D,E,G A,C,D,E,F,G A,C,D,E,G,H

A,B,C,D,F,H,I A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,F,I,JA,B,C,F,H,I,J A,B,C,D,E,F,G A,B,C,D,E,G,H A,C,D,E,F,G,H

A,B,C,D,E,F,H,IA,B,C,D,F,H,I,J A,B,C,D,E,F,I,J A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I

A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID TVG98obaysdZVe7G
acc genotypes 74
peaks no back 8

removed edges 33
prop rem edges 0.189

1.0
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Number of mutated genes

F
itn

es
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WT

ABCF

A,B A,CB,CA,FB,F C,F C,D

A,B,CA,B,F A,C,FB,C,F A,C,DB,C,D C,D,F A,C,HB,F,I C,D,E

A,B,C,F A,B,C,DA,C,D,FB,C,D,F A,B,C,HA,C,F,H A,C,D,HA,B,F,I B,C,F,I A,C,D,EB,C,D,EC,D,E,F

A,B,C,D,F A,B,C,F,H A,B,C,D,HA,C,D,F,HA,B,C,F,I B,C,D,F,I A,B,C,D,EA,C,D,E,FB,C,D,E,F A,C,D,E,HA,B,F,I,J A,C,D,E,G

A,B,C,D,F,HA,B,C,D,F,IA,B,C,F,H,I A,B,C,D,E,F A,B,C,D,E,HA,C,D,E,F,HB,C,D,E,F,IA,B,C,F,I,J A,B,C,D,E,GA,C,D,E,F,G A,C,D,E,G,H

A,B,C,D,F,H,I A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,F,I,JA,B,C,F,H,I,J A,B,C,D,E,F,G A,B,C,D,E,G,HA,C,D,E,F,G,H

A,B,C,D,E,F,H,IA,B,C,D,F,H,I,J A,B,C,D,E,F,I,J A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I

A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B C

D E F G

H I J

WT

A

A,B A,C

A,B,CA,B,D A,C,G

A,B,C,D A,B,C,E A,B,C,F A,B,C,GA,B,D,H A,C,G,J

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,C,D,G A,B,C,E,G A,B,C,F,GA,B,C,D,H A,B,C,F,I A,B,C,G,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,G A,B,C,E,F,GA,B,C,D,E,H A,B,C,D,F,H A,B,C,D,G,H A,B,C,D,F,I A,B,C,E,F,I A,B,C,F,G,IA,B,C,D,G,J A,B,C,E,G,J A,B,C,F,G,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,D,F,G,H A,B,C,D,E,F,I A,B,C,D,F,G,I A,B,C,E,F,G,IA,B,C,D,F,H,I A,B,C,D,E,G,J A,B,C,D,F,G,J A,B,C,E,F,G,JA,B,C,D,G,H,J A,B,C,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,D,F,G,H,J A,B,C,D,F,G,I,J A,B,C,E,F,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID tytbSnHIzi26I77A
acc genotypes 62
peaks no back 7

removed edges 18
prop rem edges 0.122
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Number of mutated genes

F
itn
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s

WT

A

A,B A,C

A,B,CA,B,D A,C,G

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,D,H A,C,G,J

A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,C,D,G A,B,C,E,GA,B,C,F,GA,B,C,D,H A,B,C,F,I A,B,C,G,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,GA,B,C,D,E,H A,B,C,D,F,H A,B,C,D,G,H A,B,C,D,F,I A,B,C,E,F,I A,B,C,F,G,I A,B,C,D,G,J A,B,C,E,G,JA,B,C,F,G,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,D,F,G,H A,B,C,D,E,F,I A,B,C,D,F,G,I A,B,C,E,F,G,IA,B,C,D,F,H,I A,B,C,D,E,G,J A,B,C,D,F,G,J A,B,C,E,F,G,JA,B,C,D,G,H,J A,B,C,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,D,F,G,H,J A,B,C,D,F,G,I,J A,B,C,E,F,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A ●B ●C ●D ●E●F

●G

●H

●I

●J

WT

A BC D EF J

A,BA,C B,C A,D B,DC,D A,E B,EC,E D,EA,F B,FC,F D,F E,FA,J B,JC,J D,J E,JF,J E,G

A,B,C A,B,DA,C,D B,C,D A,B,EA,C,E B,C,E A,D,E B,D,EC,D,EA,B,FA,C,F B,C,F A,D,F B,D,FC,D,F A,E,F B,E,FC,E,F D,E,FA,B,JA,C,J B,C,J A,D,J B,D,JC,D,J A,E,J B,E,JC,E,J D,E,JA,F,J B,F,JC,F,J D,F,J E,F,J A,E,G B,E,GC,E,G D,E,GE,F,G E,G,JC,F,I E,G,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,E B,C,D,EA,B,C,F A,B,D,FA,C,D,F B,C,D,F A,B,E,FA,C,E,F B,C,E,F A,D,E,F B,D,E,FC,D,E,FA,B,C,J A,B,D,JA,C,D,J B,C,D,J A,B,E,JA,C,E,J B,C,E,J A,D,E,J B,D,E,JC,D,E,JA,B,F,JA,C,F,J B,C,F,J A,D,F,J B,D,F,JC,D,F,J A,E,F,J B,E,F,JC,E,F,J D,E,F,J A,B,E,GA,C,E,GB,C,E,G A,D,E,G B,D,E,GC,D,E,G A,E,F,GB,E,F,GC,E,F,G D,E,F,G A,E,G,J B,E,G,JC,E,G,J D,E,G,JE,F,G,JA,C,F,I B,C,F,IC,D,F,I C,E,F,IC,F,I,J A,E,G,H B,E,G,HC,E,G,H D,E,G,HE,F,G,H E,G,H,J

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,D,E,FA,C,D,E,F B,C,D,E,FA,B,C,D,J A,B,C,E,J A,B,D,E,JA,C,D,E,J B,C,D,E,JA,B,C,F,J A,B,D,F,JA,C,D,F,J B,C,D,F,J A,B,E,F,JA,C,E,F,J B,C,E,F,J A,D,E,F,J B,D,E,F,JC,D,E,F,J A,B,C,E,G A,B,D,E,GA,C,D,E,GB,C,D,E,G A,B,E,F,GA,C,E,F,GB,C,E,F,G A,D,E,F,GB,D,E,F,GC,D,E,F,G A,B,E,G,JA,C,E,G,JB,C,E,G,J A,D,E,G,J B,D,E,G,JC,D,E,G,J A,E,F,G,JB,E,F,G,JC,E,F,G,J D,E,F,G,JA,B,C,F,IA,C,D,F,I B,C,D,F,I A,C,E,F,IB,C,E,F,IC,D,E,F,IA,C,F,I,J B,C,F,I,JC,D,F,I,J C,E,F,I,J C,E,F,G,I A,B,E,G,HA,C,E,G,HB,C,E,G,H A,D,E,G,H B,D,E,G,HC,D,E,G,H A,E,F,G,HB,E,F,G,HC,E,F,G,H D,E,F,G,H A,E,G,H,J B,E,G,H,JC,E,G,H,J D,E,G,H,JE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,J A,B,D,E,F,JA,C,D,E,F,J B,C,D,E,F,J A,B,C,D,E,GA,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,GB,C,D,E,F,G A,B,C,E,G,J A,B,D,E,G,JA,C,D,E,G,JB,C,D,E,G,J A,B,E,F,G,JA,C,E,F,G,JB,C,E,F,G,J A,D,E,F,G,JB,D,E,F,G,JC,D,E,F,G,JA,B,C,D,F,I A,B,C,E,F,IA,C,D,E,F,IB,C,D,E,F,IA,B,C,F,I,JA,C,D,F,I,J B,C,D,F,I,J A,C,E,F,I,JB,C,E,F,I,JC,D,E,F,I,J A,C,E,F,G,IB,C,E,F,G,IC,D,E,F,G,I C,E,F,G,I,J A,B,C,E,G,H A,B,D,E,G,HA,C,D,E,G,HB,C,D,E,G,H A,B,E,F,G,HA,C,E,F,G,HB,C,E,F,G,H A,D,E,F,G,HB,D,E,F,G,HC,D,E,F,G,H A,B,E,G,H,JA,C,E,G,H,JB,C,E,G,H,J A,D,E,G,H,J B,D,E,G,H,JC,D,E,G,H,J A,E,F,G,H,JB,E,F,G,H,JC,E,F,G,H,J D,E,F,G,H,JC,E,F,G,H,I

A,B,C,D,E,F,J A,B,C,D,E,F,G A,B,C,D,E,G,JA,B,C,E,F,G,J A,B,D,E,F,G,JA,C,D,E,F,G,JB,C,D,E,F,G,JA,B,C,D,E,F,IA,B,C,D,F,I,J A,B,C,E,F,I,JA,C,D,E,F,I,JB,C,D,E,F,I,J A,B,C,E,F,G,IA,C,D,E,F,G,IB,C,D,E,F,G,I A,C,E,F,G,I,JB,C,E,F,G,I,JC,D,E,F,G,I,J A,B,C,D,E,G,HA,B,C,E,F,G,H A,B,D,E,F,G,HA,C,D,E,F,G,HB,C,D,E,F,G,H A,B,C,E,G,H,J A,B,D,E,G,H,JA,C,D,E,G,H,JB,C,D,E,G,H,J A,B,E,F,G,H,JA,C,E,F,G,H,JB,C,E,F,G,H,J A,D,E,F,G,H,JB,D,E,F,G,H,JC,D,E,F,G,H,JA,C,E,F,G,H,IB,C,E,F,G,H,IC,D,E,F,G,H,I C,E,F,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,I,J A,B,C,D,E,F,G,I A,B,C,E,F,G,I,JA,C,D,E,F,G,I,JB,C,D,E,F,G,I,J A,B,C,D,E,F,G,H A,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,JA,C,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,E,F,G,H,IA,C,D,E,F,G,H,IB,C,D,E,F,G,H,I A,C,E,F,G,H,I,JB,C,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,I A,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID TZFzcsBmlMqGXCih
acc genotypes 320
peaks no back 22

removed edges 231
prop rem edges 0.192

1.0

1.5

2.0
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1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

ABC D EFJ

A,BA,C B,C A,DB,DC,D A,EB,EC,E D,EA,F B,FC,F D,F E,FA,J B,JC,J D,J E,JF,J E,G

A,B,C A,B,DA,C,D B,C,D A,B,EA,C,EB,C,E A,D,EB,D,EC,D,EA,B,FA,C,F B,C,F A,D,FB,D,FC,D,F A,E,FB,E,FC,E,F D,E,FA,B,JA,C,J B,C,J A,D,J B,D,JC,D,J A,E,JB,E,J C,E,J D,E,JA,F,J B,F,JC,F,J D,F,J E,F,J A,E,GB,E,GC,E,G D,E,GE,F,G E,G,JC,F,I E,G,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,EB,C,D,EA,B,C,F A,B,D,FA,C,D,FB,C,D,F A,B,E,FA,C,E,FB,C,E,F A,D,E,FB,D,E,FC,D,E,FA,B,C,J A,B,D,JA,C,D,J B,C,D,J A,B,E,JA,C,E,JB,C,E,J A,D,E,JB,D,E,JC,D,E,JA,B,F,JA,C,F,J B,C,F,J A,D,F,J B,D,F,JC,D,F,J A,E,F,JB,E,F,J C,E,F,J D,E,F,J A,B,E,GA,C,E,GB,C,E,G A,D,E,GB,D,E,GC,D,E,G A,E,F,GB,E,F,GC,E,F,G D,E,F,GA,E,G,JB,E,G,JC,E,G,J D,E,G,JE,F,G,JA,C,F,IB,C,F,I C,D,F,I C,E,F,IC,F,I,J A,E,G,HB,E,G,HC,E,G,H D,E,G,HE,F,G,H E,G,H,J

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,D,E,FA,C,D,E,FB,C,D,E,FA,B,C,D,J A,B,C,E,J A,B,D,E,JA,C,D,E,JB,C,D,E,JA,B,C,F,J A,B,D,F,JA,C,D,F,J B,C,D,F,J A,B,E,F,JA,C,E,F,JB,C,E,F,J A,D,E,F,JB,D,E,F,JC,D,E,F,J A,B,C,E,G A,B,D,E,GA,C,D,E,GB,C,D,E,G A,B,E,F,GA,C,E,F,G B,C,E,F,G A,D,E,F,GB,D,E,F,GC,D,E,F,G A,B,E,G,JA,C,E,G,JB,C,E,G,J A,D,E,G,JB,D,E,G,JC,D,E,G,J A,E,F,G,JB,E,F,G,JC,E,F,G,J D,E,F,G,JA,B,C,F,I A,C,D,F,IB,C,D,F,I A,C,E,F,IB,C,E,F,I C,D,E,F,IA,C,F,I,J B,C,F,I,JC,D,F,I,J C,E,F,I,J C,E,F,G,I A,B,E,G,H A,C,E,G,HB,C,E,G,H A,D,E,G,HB,D,E,G,H C,D,E,G,HA,E,F,G,HB,E,F,G,HC,E,F,G,H D,E,F,G,HA,E,G,H,JB,E,G,H,J C,E,G,H,J D,E,G,H,JE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,J A,B,D,E,F,JA,C,D,E,F,JB,C,D,E,F,J A,B,C,D,E,GA,B,C,E,F,G A,B,D,E,F,GA,C,D,E,F,GB,C,D,E,F,G A,B,C,E,G,J A,B,D,E,G,J A,C,D,E,G,JB,C,D,E,G,JA,B,E,F,G,JA,C,E,F,G,J B,C,E,F,G,J A,D,E,F,G,JB,D,E,F,G,JC,D,E,F,G,JA,B,C,D,F,I A,B,C,E,F,I A,C,D,E,F,IB,C,D,E,F,IA,B,C,F,I,JA,C,D,F,I,J B,C,D,F,I,J A,C,E,F,I,J B,C,E,F,I,J C,D,E,F,I,J A,C,E,F,G,I B,C,E,F,G,IC,D,E,F,G,IC,E,F,G,I,J A,B,C,E,G,H A,B,D,E,G,H A,C,D,E,G,HB,C,D,E,G,HA,B,E,F,G,HA,C,E,F,G,H B,C,E,F,G,H A,D,E,F,G,HB,D,E,F,G,H C,D,E,F,G,HA,B,E,G,H,JA,C,E,G,H,J B,C,E,G,H,J A,D,E,G,H,JB,D,E,G,H,J C,D,E,G,H,JA,E,F,G,H,JB,E,F,G,H,JC,E,F,G,H,J D,E,F,G,H,JC,E,F,G,H,I

A,B,C,D,E,F,J A,B,C,D,E,F,G A,B,C,D,E,G,JA,B,C,E,F,G,J A,B,D,E,F,G,JA,C,D,E,F,G,JB,C,D,E,F,G,JA,B,C,D,E,F,IA,B,C,D,F,I,J A,B,C,E,F,I,J A,C,D,E,F,I,JB,C,D,E,F,I,J A,B,C,E,F,G,IA,C,D,E,F,G,I B,C,D,E,F,G,IA,C,E,F,G,I,J B,C,E,F,G,I,JC,D,E,F,G,I,J A,B,C,D,E,G,HA,B,C,E,F,G,H A,B,D,E,F,G,H A,C,D,E,F,G,HB,C,D,E,F,G,HA,B,C,E,G,H,J A,B,D,E,G,H,J A,C,D,E,G,H,JB,C,D,E,G,H,JA,B,E,F,G,H,JA,C,E,F,G,H,J B,C,E,F,G,H,J A,D,E,F,G,H,JB,D,E,F,G,H,J C,D,E,F,G,H,JA,C,E,F,G,H,I B,C,E,F,G,H,I C,D,E,F,G,H,IC,E,F,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,I,J A,B,C,D,E,F,G,IA,B,C,E,F,G,I,J A,C,D,E,F,G,I,J B,C,D,E,F,G,I,J A,B,C,D,E,F,G,HA,B,C,D,E,G,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,J A,C,D,E,F,G,H,JB,C,D,E,F,G,H,JA,B,C,E,F,G,H,I A,C,D,E,F,G,H,IB,C,D,E,F,G,H,IA,C,E,F,G,H,I,J B,C,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,IA,B,C,E,F,G,H,I,J A,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ACD EF I

A,CA,DC,D A,EC,ED,E A,FC,FD,F E,F A,IC,ID,I E,IF,I A,BD,G

A,C,D A,C,EA,D,EC,D,E A,C,FA,D,FC,D,F A,E,FC,E,FD,E,F A,C,IA,D,IC,D,I A,E,IC,E,ID,E,I A,F,IC,F,ID,F,I E,F,I A,B,CA,B,D A,B,EA,B,F A,B,IA,D,GC,D,G D,E,GD,F,G D,G,I A,B,H

A,C,D,EA,C,D,F A,C,E,FA,D,E,FC,D,E,F A,C,D,I A,C,E,IA,D,E,IC,D,E,I A,C,F,IA,D,F,IC,D,F,I A,E,F,IC,E,F,ID,E,F,I A,B,C,D A,B,C,EA,B,D,E A,B,C,FA,B,D,F A,B,E,F A,B,C,IA,B,D,I A,B,E,IA,B,F,IA,C,D,G A,D,E,GC,D,E,G A,D,F,GC,D,F,G D,E,F,G A,D,G,IC,D,G,I D,E,G,ID,F,G,I A,B,D,G A,B,C,HA,B,D,H A,B,E,HA,B,F,H A,B,H,I

A,C,D,E,F A,C,D,E,IA,C,D,F,I A,C,E,F,IA,D,E,F,IC,D,E,F,I A,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,D,E,F A,B,C,D,I A,B,C,E,IA,B,D,E,I A,B,C,F,IA,B,D,F,I A,B,E,F,IA,C,D,E,GA,C,D,F,G A,D,E,F,GC,D,E,F,G A,C,D,G,I A,D,E,G,IC,D,E,G,I A,D,F,G,IC,D,F,G,I D,E,F,G,I A,B,C,D,G A,B,D,E,GA,B,D,F,G A,B,D,G,I A,B,C,D,H A,B,C,E,HA,B,D,E,HA,B,C,F,HA,B,D,F,H A,B,E,F,H A,B,C,H,IA,B,D,H,I A,B,E,H,IA,B,F,H,IA,B,D,G,H

A,C,D,E,F,I A,B,C,D,E,F A,B,C,D,E,IA,B,C,D,F,I A,B,C,E,F,IA,B,D,E,F,IA,C,D,E,F,G A,C,D,E,G,IA,C,D,F,G,I A,D,E,F,G,IC,D,E,F,G,I A,B,C,D,E,GA,B,C,D,F,G A,B,D,E,F,GA,B,C,D,G,I A,B,D,E,G,IA,B,D,F,G,I A,B,C,D,E,HA,B,C,D,F,H A,B,C,E,F,HA,B,D,E,F,HA,B,C,D,H,I A,B,C,E,H,IA,B,D,E,H,IA,B,C,F,H,IA,B,D,F,H,I A,B,E,F,H,IA,B,C,D,G,H A,B,D,E,G,HA,B,D,F,G,H A,B,D,G,H,I A,B,E,H,I,J

A,B,C,D,E,F,IA,C,D,E,F,G,I A,B,C,D,E,F,G A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,D,E,F,G,I A,B,C,D,E,F,H A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,E,F,H,IA,B,D,E,F,H,IA,B,C,D,E,G,HA,B,C,D,F,G,H A,B,D,E,F,G,HA,B,C,D,G,H,I A,B,D,E,G,H,IA,B,D,F,G,H,I A,B,C,E,H,I,JA,B,D,E,H,I,J A,B,E,F,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,D,E,F,G,H,I A,B,C,D,E,H,I,J A,B,C,E,F,H,I,JA,B,D,E,F,H,I,JA,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID UBKJVjkElEDOKL7t
acc genotypes 204
peaks no back 14

removed edges 117
prop rem edges 0.17
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Number of mutated genes

F
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WT

A C DE FI

A,C A,D C,DA,E C,ED,EA,F C,F D,FE,FA,I C,ID,I E,I F,IA,B D,G

A,C,DA,C,E A,D,E C,D,EA,C,F A,D,F C,D,FA,E,F C,E,F D,E,FA,C,IA,D,I C,D,IA,E,I C,E,ID,E,I A,F,I C,F,I D,F,IE,F,IA,B,C A,B,DA,B,E A,B,FA,B,I A,D,G C,D,G D,E,G D,F,GD,G,IA,B,H

A,C,D,E A,C,D,FA,C,E,F A,D,E,F C,D,E,FA,C,D,IA,C,E,IA,D,E,I C,D,E,IA,C,F,I A,D,F,I C,D,F,IA,E,F,I C,E,F,I D,E,F,IA,B,C,DA,B,C,E A,B,D,E A,B,C,F A,B,D,FA,B,E,FA,B,C,I A,B,D,I A,B,E,I A,B,F,I A,C,D,G A,D,E,G C,D,E,GA,D,F,G C,D,F,G D,E,F,GA,D,G,I C,D,G,I D,E,G,I D,F,G,IA,B,D,GA,B,C,H A,B,D,HA,B,E,H A,B,F,HA,B,H,I

A,C,D,E,FA,C,D,E,I A,C,D,F,IA,C,E,F,I A,D,E,F,I C,D,E,F,IA,B,C,D,E A,B,C,D,FA,B,C,E,F A,B,D,E,FA,B,C,D,IA,B,C,E,I A,B,D,E,I A,B,C,F,I A,B,D,F,IA,B,E,F,I A,C,D,E,G A,C,D,F,GA,D,E,F,G C,D,E,F,GA,C,D,G,I A,D,E,G,I C,D,E,G,IA,D,F,G,I C,D,F,G,I D,E,F,G,IA,B,C,D,G A,B,D,E,GA,B,D,F,GA,B,D,G,IA,B,C,D,HA,B,C,E,H A,B,D,E,H A,B,C,F,H A,B,D,F,HA,B,E,F,H A,B,C,H,I A,B,D,H,IA,B,E,H,I A,B,F,H,I A,B,D,G,H

A,C,D,E,F,IA,B,C,D,E,FA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,I A,B,D,E,F,I A,C,D,E,F,GA,C,D,E,G,I A,C,D,F,G,IA,D,E,F,G,I C,D,E,F,G,IA,B,C,D,E,G A,B,C,D,F,GA,B,D,E,F,GA,B,C,D,G,I A,B,D,E,G,I A,B,D,F,G,IA,B,C,D,E,H A,B,C,D,F,HA,B,C,E,F,H A,B,D,E,F,HA,B,C,D,H,IA,B,C,E,H,IA,B,D,E,H,I A,B,C,F,H,I A,B,D,F,H,IA,B,E,F,H,I A,B,C,D,G,HA,B,D,E,G,H A,B,D,F,G,HA,B,D,G,H,IA,B,E,H,I,J

A,B,C,D,E,F,I A,C,D,E,F,G,IA,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,D,E,F,G,IA,B,C,D,E,F,HA,B,C,D,E,H,I A,B,C,D,F,H,IA,B,C,E,F,H,IA,B,D,E,F,H,I A,B,C,D,E,G,H A,B,C,D,F,G,HA,B,D,E,F,G,HA,B,C,D,G,H,IA,B,D,E,G,H,I A,B,D,F,G,H,IA,B,C,E,H,I,JA,B,D,E,H,I,J A,B,E,F,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,H,I,JA,B,C,E,F,H,I,JA,B,D,E,F,H,I,JA,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A

A,BA,C

A,B,C A,B,DA,B,E A,B,GA,B,J

A,B,C,DA,B,C,E A,B,D,EA,B,C,F A,B,C,G A,B,D,GA,B,E,GA,B,C,J A,B,D,JA,B,E,J A,B,G,J A,B,D,H

A,B,C,D,EA,B,C,D,FA,B,C,E,F A,B,C,D,GA,B,C,E,G A,B,D,E,GA,B,C,F,G A,B,C,D,JA,B,C,E,J A,B,D,E,JA,B,C,F,J A,B,C,G,J A,B,D,G,JA,B,E,G,JA,B,C,D,H A,B,D,E,H A,B,D,G,HA,B,D,H,J A,B,D,G,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,E,F,G A,B,C,D,E,JA,B,C,D,F,JA,B,C,E,F,J A,B,C,D,G,JA,B,C,E,G,J A,B,D,E,G,JA,B,C,F,G,J A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,H A,B,D,E,G,HA,B,C,D,H,J A,B,D,E,H,J A,B,D,G,H,JA,B,C,D,G,I A,B,D,E,G,IA,B,D,G,I,J A,B,D,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,F,G,JA,B,C,E,F,G,J A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,D,E,H,JA,B,C,D,F,H,J A,B,C,D,G,H,J A,B,D,E,G,H,JA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,G,I,J A,B,D,E,G,I,JA,B,C,D,G,H,I A,B,D,E,G,H,IA,B,D,G,H,I,J

A,B,C,D,E,F,G,J A,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,F,G,H,J A,B,C,D,E,F,G,I A,B,C,D,E,G,I,JA,B,C,D,F,G,I,J A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,G,H,I,J A,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J
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acc genotypes 99
peaks no back 13
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A,B,C,D A,B,C,E A,B,D,EA,B,C,F A,B,C,G A,B,D,GA,B,E,GA,B,C,J A,B,D,JA,B,E,JA,B,G,J A,B,D,H

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,C,D,G A,B,C,E,G A,B,D,E,GA,B,C,F,G A,B,C,D,J A,B,C,E,J A,B,D,E,JA,B,C,F,J A,B,C,G,J A,B,D,G,JA,B,E,G,JA,B,C,D,H A,B,D,E,H A,B,D,G,HA,B,D,H,JA,B,D,G,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,G A,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,J A,B,C,D,G,J A,B,C,E,G,J A,B,D,E,G,JA,B,C,F,G,J A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,H A,B,D,E,G,HA,B,C,D,H,J A,B,D,E,H,J A,B,D,G,H,JA,B,C,D,G,I A,B,D,E,G,I A,B,D,G,I,J A,B,D,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,F,G,J A,B,C,E,F,G,JA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,D,E,H,JA,B,C,D,F,H,J A,B,C,D,G,H,J A,B,D,E,G,H,JA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,G,I,J A,B,D,E,G,I,JA,B,C,D,G,H,I A,B,D,E,G,H,I A,B,D,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,F,G,H,J A,B,C,D,E,F,G,I A,B,C,D,E,G,I,JA,B,C,D,F,G,I,J A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,G,H,I,J A,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,BA,C B,CA,D B,DC,D A,G B,GC,GD,G A,J B,JC,JD,J G,J B,H

A,B,CA,B,DA,C,D B,C,D A,B,GA,C,G B,C,GA,D,G B,D,GC,D,G A,B,JA,C,J B,C,JA,D,J B,D,JC,D,J A,G,J B,G,JC,G,JD,G,JC,D,EA,D,F A,B,H B,C,HB,D,H B,G,H B,H,J B,H,I

A,B,C,D A,B,C,GA,B,D,GA,C,D,G B,C,D,G A,B,C,JA,B,D,JA,C,D,J B,C,D,J A,B,G,JA,C,G,J B,C,G,JA,D,G,J B,D,G,JC,D,G,JA,C,D,E B,C,D,EC,D,E,G C,D,E,J A,B,D,FA,C,D,F A,D,F,G A,D,F,J A,B,C,HA,B,D,H B,C,D,H A,B,G,H B,C,G,HB,D,G,H A,B,H,J B,C,H,JB,D,H,J B,G,H,J A,B,H,I B,C,H,IB,D,H,I B,G,H,I B,H,I,J

A,B,C,D,G A,B,C,D,J A,B,C,G,JA,B,D,G,JA,C,D,G,J B,C,D,G,JA,B,C,D,EA,C,D,E,G B,C,D,E,GA,C,D,E,J B,C,D,E,JC,D,E,G,J A,B,C,D,F A,B,D,F,GA,C,D,F,G A,B,D,F,JA,C,D,F,J A,D,F,G,JA,C,D,E,F A,B,C,D,H A,B,C,G,HA,B,D,G,H B,C,D,G,H A,B,C,H,JA,B,D,H,J B,C,D,H,J A,B,G,H,J B,C,G,H,JB,D,G,H,JB,C,D,E,HA,B,D,F,H A,B,C,H,IA,B,D,H,I B,C,D,H,I A,B,G,H,I B,C,G,H,IB,D,G,H,I A,B,H,I,J B,C,H,I,JB,D,H,I,J B,G,H,I,J

A,B,C,D,G,JA,B,C,D,E,GA,B,C,D,E,JA,C,D,E,G,J B,C,D,E,G,JA,B,C,D,F,GA,B,C,D,F,JA,B,D,F,G,JA,C,D,F,G,J A,B,C,D,E,FA,C,D,E,F,GA,C,D,E,F,J A,B,C,D,G,HA,B,C,D,H,J A,B,C,G,H,JA,B,D,G,H,JB,C,D,G,H,JA,B,C,D,E,HB,C,D,E,G,HB,C,D,E,H,JA,B,C,D,F,HA,B,D,F,G,HA,B,D,F,H,J A,B,C,D,H,I A,B,C,G,H,IA,B,D,G,H,I B,C,D,G,H,I A,B,C,H,I,JA,B,D,H,I,J B,C,D,H,I,J A,B,G,H,I,JB,C,G,H,I,JB,D,G,H,I,JB,C,D,E,H,IA,B,D,F,H,I

A,B,C,D,E,G,JA,B,C,D,F,G,JA,B,C,D,E,F,GA,B,C,D,E,F,JA,C,D,E,F,G,J A,B,C,D,G,H,JA,B,C,D,E,G,HA,B,C,D,E,H,JB,C,D,E,G,H,JA,B,C,D,F,G,HA,B,C,D,F,H,JA,B,D,F,G,H,JA,B,C,D,E,F,H A,B,C,D,G,H,IA,B,C,D,H,I,J A,B,C,G,H,I,JA,B,D,G,H,I,JB,C,D,G,H,I,JA,B,C,D,E,H,IB,C,D,E,G,H,IB,C,D,E,H,I,JA,B,C,D,F,H,IA,B,D,F,G,H,IA,B,D,F,H,I,J

A,B,C,D,E,F,G,J A,B,C,D,E,G,H,JA,B,C,D,F,G,H,JA,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,D,G,H,I,JA,B,C,D,E,G,H,IA,B,C,D,E,H,I,JB,C,D,E,G,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,H,I,JA,B,D,F,G,H,I,JA,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 208
peaks no back 18

removed edges 127
prop rem edges 0.186
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A,BA,C B,CA,D B,DC,DA,G B,GC,G D,GA,J B,JC,JD,J G,J B,H

A,B,CA,B,DA,C,D B,C,DA,B,GA,C,G B,C,GA,D,G B,D,GC,D,G A,B,JA,C,J B,C,JA,D,J B,D,JC,D,J A,G,J B,G,JC,G,J D,G,JC,D,EA,D,F A,B,H B,C,HB,D,H B,G,H B,H,J B,H,I

A,B,C,D A,B,C,GA,B,D,GA,C,D,G B,C,D,GA,B,C,J A,B,D,JA,C,D,J B,C,D,J A,B,G,JA,C,G,J B,C,G,JA,D,G,J B,D,G,JC,D,G,JA,C,D,E B,C,D,EC,D,E,G C,D,E,J A,B,D,FA,C,D,F A,D,F,GA,D,F,J A,B,C,HA,B,D,H B,C,D,H A,B,G,H B,C,G,HB,D,G,HA,B,H,J B,C,H,J B,D,H,J B,G,H,J A,B,H,I B,C,H,IB,D,H,I B,G,H,I B,H,I,J

A,B,C,D,G A,B,C,D,J A,B,C,G,J A,B,D,G,JA,C,D,G,J B,C,D,G,JA,B,C,D,EA,C,D,E,G B,C,D,E,GA,C,D,E,J B,C,D,E,JC,D,E,G,JA,B,C,D,F A,B,D,F,GA,C,D,F,G A,B,D,F,JA,C,D,F,J A,D,F,G,JA,C,D,E,F A,B,C,D,H A,B,C,G,HA,B,D,G,H B,C,D,G,HA,B,C,H,J A,B,D,H,JB,C,D,H,J A,B,G,H,J B,C,G,H,J B,D,G,H,JB,C,D,E,HA,B,D,F,H A,B,C,H,IA,B,D,H,I B,C,D,H,I A,B,G,H,I B,C,G,H,IB,D,G,H,I A,B,H,I,J B,C,H,I,JB,D,H,I,J B,G,H,I,J

A,B,C,D,G,JA,B,C,D,E,GA,B,C,D,E,JA,C,D,E,G,J B,C,D,E,G,JA,B,C,D,F,GA,B,C,D,F,J A,B,D,F,G,JA,C,D,F,G,J A,B,C,D,E,FA,C,D,E,F,GA,C,D,E,F,J A,B,C,D,G,HA,B,C,D,H,JA,B,C,G,H,J A,B,D,G,H,JB,C,D,G,H,JA,B,C,D,E,H B,C,D,E,G,H B,C,D,E,H,JA,B,C,D,F,H A,B,D,F,G,HA,B,D,F,H,J A,B,C,D,H,I A,B,C,G,H,IA,B,D,G,H,IB,C,D,G,H,I A,B,C,H,I,JA,B,D,H,I,J B,C,D,H,I,JA,B,G,H,I,J B,C,G,H,I,JB,D,G,H,I,JB,C,D,E,H,IA,B,D,F,H,I

A,B,C,D,E,G,JA,B,C,D,F,G,JA,B,C,D,E,F,GA,B,C,D,E,F,JA,C,D,E,F,G,J A,B,C,D,G,H,JA,B,C,D,E,G,HA,B,C,D,E,H,J B,C,D,E,G,H,JA,B,C,D,F,G,HA,B,C,D,F,H,J A,B,D,F,G,H,JA,B,C,D,E,F,H A,B,C,D,G,H,I A,B,C,D,H,I,JA,B,C,G,H,I,J A,B,D,G,H,I,J B,C,D,G,H,I,JA,B,C,D,E,H,I B,C,D,E,G,H,I B,C,D,E,H,I,JA,B,C,D,F,H,I A,B,D,F,G,H,IA,B,D,F,H,I,J

A,B,C,D,E,F,G,J A,B,C,D,E,G,H,JA,B,C,D,F,G,H,JA,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,D,G,H,I,JA,B,C,D,E,G,H,IA,B,C,D,E,H,I,J B,C,D,E,G,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,H,I,J A,B,D,F,G,H,I,JA,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C A,B,DA,C,DB,C,D A,B,EA,C,EB,C,E A,D,EB,D,EC,D,EA,C,FB,C,F C,D,F C,E,F D,E,H

A,B,C,D A,B,C,E A,B,D,EA,C,D,EB,C,D,EA,B,C,F A,C,D,FB,C,D,F A,C,E,FB,C,E,F C,D,E,F A,D,E,G A,D,E,HB,D,E,HC,D,E,HB,C,D,I

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,C,D,E,FB,C,D,E,F A,B,D,E,GA,C,D,E,G A,B,D,E,HA,C,D,E,HB,C,D,E,HC,D,E,F,H A,D,E,G,HA,B,C,D,I B,C,D,E,IB,C,D,F,IB,C,D,I,J

A,B,C,D,E,F A,B,C,D,E,GA,C,D,E,F,G A,B,C,D,E,HA,C,D,E,F,HB,C,D,E,F,H A,B,D,E,G,HA,C,D,E,G,HA,B,C,D,E,IA,B,C,D,F,I B,C,D,E,F,I B,C,D,E,H,IA,B,C,D,I,J B,C,D,E,I,JB,C,D,F,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,C,D,E,F,G,HA,B,C,D,E,F,I A,B,C,D,E,G,I A,B,C,D,E,H,IB,C,D,E,F,H,IA,B,C,D,E,I,JA,B,C,D,F,I,J B,C,D,E,F,I,J B,C,D,E,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,I,J A,B,C,D,E,G,I,J A,B,C,D,E,H,I,JB,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J
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A,B,C,DA,B,C,E A,B,D,E A,C,D,EB,C,D,EA,B,C,F A,C,D,FB,C,D,F A,C,E,FB,C,E,F C,D,E,F A,D,E,GA,D,E,HB,D,E,H C,D,E,HB,C,D,I

A,B,C,D,EA,B,C,D,F A,B,C,E,F A,C,D,E,FB,C,D,E,F A,B,D,E,G A,C,D,E,GA,B,D,E,H A,C,D,E,HB,C,D,E,H C,D,E,F,H A,D,E,G,HA,B,C,D,I B,C,D,E,IB,C,D,F,IB,C,D,I,J

A,B,C,D,E,F A,B,C,D,E,G A,C,D,E,F,GA,B,C,D,E,H A,C,D,E,F,HB,C,D,E,F,H A,B,D,E,G,H A,C,D,E,G,HA,B,C,D,E,IA,B,C,D,F,I B,C,D,E,F,I B,C,D,E,H,IA,B,C,D,I,J B,C,D,E,I,JB,C,D,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,H A,C,D,E,F,G,HA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,H,IB,C,D,E,F,H,IA,B,C,D,E,I,JA,B,C,D,F,I,J B,C,D,E,F,I,J B,C,D,E,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,JB,C,D,E,F,H,I,J
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A,B,C,E A,B,C,FA,B,E,F A,C,E,F B,C,E,F A,B,C,DA,C,D,E B,C,D,E A,C,D,F B,C,D,FC,D,E,F C,D,E,G A,C,D,I B,C,D,IC,D,E,I C,D,F,I C,D,I,J

A,B,C,E,F A,B,C,D,E A,B,C,D,FA,C,D,E,F B,C,D,E,F A,C,D,E,G B,C,D,E,GC,D,E,F,G A,B,C,D,IA,C,D,E,I B,C,D,E,I A,C,D,F,I B,C,D,F,IC,D,E,F,IC,D,E,G,I A,C,D,I,J B,C,D,I,JC,D,E,I,J C,D,F,I,J

A,B,C,D,E,F A,B,C,D,E,GA,C,D,E,F,G B,C,D,E,F,G A,B,C,D,E,I A,B,C,D,F,IA,C,D,E,F,I B,C,D,E,F,IA,C,D,E,G,I B,C,D,E,G,IC,D,E,F,G,IC,D,E,F,G,H A,B,C,D,I,JA,C,D,E,I,J B,C,D,E,I,J A,C,D,F,I,J B,C,D,F,I,JC,D,E,F,I,JC,D,E,G,I,J
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A,B,D,E,GA,B,D,E,IA,B,D,G,I A,B,E,G,I A,D,E,G,IB,D,E,G,I A,B,C,D,EA,B,C,D,G A,B,C,E,G A,C,D,E,GA,B,C,D,I A,B,C,E,I A,C,D,E,IA,B,C,G,I A,C,D,G,I A,C,E,G,IA,B,C,E,F A,B,C,E,H A,C,D,E,HA,C,E,G,H A,C,E,H,I A,C,E,H,J

A,B,D,E,G,I A,B,C,D,E,GA,B,C,D,E,IA,B,C,D,G,I A,B,C,E,G,I A,C,D,E,G,IA,B,C,D,E,FA,B,C,E,F,GA,B,C,E,F,I A,B,C,D,E,HA,B,C,E,G,H A,C,D,E,G,HA,B,C,E,H,I A,C,D,E,H,IA,C,E,G,H,IA,B,C,E,F,H A,B,C,E,H,J A,C,D,E,H,JA,C,E,G,H,J A,C,E,H,I,J

A,B,C,D,E,G,I A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,E,F,G,I A,B,C,D,E,G,HA,B,C,D,E,H,IA,B,C,E,G,H,I A,C,D,E,G,H,IA,B,C,D,E,F,HA,B,C,E,F,G,HA,B,C,E,F,H,I A,B,C,D,E,H,JA,B,C,E,G,H,J A,C,D,E,G,H,JA,B,C,E,H,I,J A,C,D,E,H,I,JA,C,E,G,H,I,JA,B,C,E,F,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,H,I,JA,B,C,E,G,H,I,J A,C,D,E,G,H,I,JA,B,C,D,E,F,H,JA,B,C,E,F,G,H,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID V3Myq6Ap7yTWkyC1
acc genotypes 152
peaks no back 19

removed edges 116
prop rem edges 0.244
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Number of mutated genes

F
itn

es
s

WT

A B D EG I

A,BA,D B,DA,E B,E D,EA,G B,G D,GE,GA,I B,I D,I E,IG,IA,C

A,B,DA,B,EA,D,E B,D,EA,B,GA,D,G B,D,GA,E,G B,E,G D,E,GA,B,IA,D,I B,D,IA,E,I B,E,I D,E,IA,G,I B,G,I D,G,I E,G,IA,B,CA,C,DA,C,E A,C,GA,C,I

A,B,D,E A,B,D,GA,B,E,GA,D,E,G B,D,E,GA,B,D,I A,B,E,IA,D,E,I B,D,E,IA,B,G,I A,D,G,I B,D,G,IA,E,G,I B,E,G,I D,E,G,IA,B,C,DA,B,C,EA,C,D,E A,B,C,G A,C,D,GA,C,E,GA,B,C,I A,C,D,IA,C,E,I A,C,G,IA,C,E,H

A,B,D,E,G A,B,D,E,I A,B,D,G,IA,B,E,G,I A,D,E,G,I B,D,E,G,IA,B,C,D,E A,B,C,D,GA,B,C,E,G A,C,D,E,G A,B,C,D,IA,B,C,E,I A,C,D,E,I A,B,C,G,I A,C,D,G,IA,C,E,G,IA,B,C,E,FA,B,C,E,HA,C,D,E,H A,C,E,G,HA,C,E,H,IA,C,E,H,J

A,B,D,E,G,IA,B,C,D,E,G A,B,C,D,E,I A,B,C,D,G,IA,B,C,E,G,I A,C,D,E,G,IA,B,C,D,E,F A,B,C,E,F,GA,B,C,E,F,IA,B,C,D,E,H A,B,C,E,G,H A,C,D,E,G,HA,B,C,E,H,I A,C,D,E,H,I A,C,E,G,H,IA,B,C,E,F,HA,B,C,E,H,JA,C,D,E,H,J A,C,E,G,H,JA,C,E,H,I,J

A,B,C,D,E,G,IA,B,C,D,E,F,G A,B,C,D,E,F,IA,B,C,E,F,G,I A,B,C,D,E,G,HA,B,C,D,E,H,IA,B,C,E,G,H,I A,C,D,E,G,H,IA,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,E,F,H,IA,B,C,D,E,H,J A,B,C,E,G,H,J A,C,D,E,G,H,JA,B,C,E,H,I,JA,C,D,E,H,I,J A,C,E,G,H,I,JA,B,C,E,F,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,G,H,IA,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,E,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,H,I,JA,B,C,E,G,H,I,J A,C,D,E,G,H,I,JA,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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AB C

D

EF

GHI

J

WT

A BCE F

A,BA,C B,CA,E B,EC,E A,F B,FC,FE,FE,G

A,B,CA,B,EA,C,E B,C,E A,B,FA,C,F B,C,FA,E,F B,E,FC,E,FA,E,G B,E,GC,E,G E,F,GA,E,H B,F,I

A,B,C,E A,B,C,FA,B,E,FA,C,E,F B,C,E,FA,B,C,DA,B,E,GA,C,E,G B,C,E,GA,E,F,G B,E,F,GC,E,F,GA,B,E,HA,C,E,H A,E,F,HA,E,G,H A,B,F,I B,C,F,IB,E,F,I

A,B,C,E,FA,B,C,D,E A,B,C,D,FA,B,C,E,G A,B,E,F,GA,C,E,F,G B,C,E,F,GA,B,C,E,H A,B,E,F,HA,C,E,F,HA,B,E,G,HA,C,E,G,H A,E,F,G,H A,B,C,F,IA,B,E,F,I B,C,E,F,IB,E,F,G,I B,C,F,I,J

A,B,C,D,E,FA,B,C,E,F,GA,B,C,D,E,G A,B,C,E,F,HA,B,C,D,E,HA,B,C,E,G,H A,B,E,F,G,HA,C,E,F,G,H A,B,C,E,F,I A,B,C,D,F,IA,B,E,F,G,I B,C,E,F,G,IA,B,E,F,H,I A,B,C,F,I,JB,C,E,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,E,F,G,HA,B,C,D,E,G,H A,B,C,D,E,F,IA,B,C,E,F,G,IA,B,C,E,F,H,IA,B,E,F,G,H,I A,B,C,E,F,I,J A,B,C,D,F,I,JB,C,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,E,F,G,H,I A,B,C,D,E,F,I,JA,B,C,E,F,G,I,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID v3T1IG10jXOD5TPVs
acc genotypes 108
peaks no back 11

removed edges 62
prop rem edges 0.212
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A,B A,CB,C A,EB,E C,E A,FB,F C,F E,FE,G

A,B,C A,B,E A,C,EB,C,E A,B,F A,C,FB,C,F A,E,FB,E,F C,E,F A,E,GB,E,G C,E,G E,F,G A,E,HB,F,I

A,B,C,EA,B,C,F A,B,E,F A,C,E,FB,C,E,F A,B,C,D A,B,E,GA,C,E,GB,C,E,G A,E,F,GB,E,F,G C,E,F,G A,B,E,HA,C,E,H A,E,F,HA,E,G,HA,B,F,IB,C,F,I B,E,F,I

A,B,C,E,F A,B,C,D,EA,B,C,D,F A,B,C,E,G A,B,E,F,GA,C,E,F,GB,C,E,F,G A,B,C,E,H A,B,E,F,HA,C,E,F,HA,B,E,G,HA,C,E,G,H A,E,F,G,HA,B,C,F,I A,B,E,F,IB,C,E,F,I B,E,F,G,IB,C,F,I,J

A,B,C,D,E,F A,B,C,E,F,GA,B,C,D,E,G A,B,C,E,F,HA,B,C,D,E,H A,B,C,E,G,H A,B,E,F,G,HA,C,E,F,G,HA,B,C,E,F,IA,B,C,D,F,I A,B,E,F,G,IB,C,E,F,G,I A,B,E,F,H,IA,B,C,F,I,J B,C,E,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,D,E,G,HA,B,C,D,E,F,I A,B,C,E,F,G,I A,B,C,E,F,H,IA,B,E,F,G,H,IA,B,C,E,F,I,JA,B,C,D,F,I,J B,C,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,B,C,D,E,F,I,J A,B,C,E,F,G,I,JA,B,C,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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F
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WT

AB C DF I

A,B A,CB,C A,DB,D C,D A,FB,F C,F D,F A,IB,I C,I D,IF,IB,E

A,B,C A,B,D A,C,DB,C,D A,B,F A,C,FB,C,F A,D,FB,D,F C,D,FA,B,I A,C,IB,C,I A,D,IB,D,I C,D,I A,F,IB,F,I C,F,I D,F,IA,B,EB,C,EB,D,E B,E,F B,E,I A,D,G

A,B,C,DA,B,C,F A,B,D,F A,C,D,FB,C,D,F A,B,C,I A,B,D,I A,C,D,IB,C,D,I A,B,F,I A,C,F,IB,C,F,I A,D,F,IB,D,F,I C,D,F,IA,B,C,EA,B,D,EB,C,D,E A,B,E,FB,C,E,FB,D,E,F A,B,E,IB,C,E,IB,D,E,I B,E,F,I A,B,D,G A,C,D,GA,D,F,G A,D,G,IB,D,E,H A,D,G,J

A,B,C,D,F A,B,C,D,IA,B,C,F,I A,B,D,F,I A,C,D,F,IB,C,D,F,IA,B,C,D,E A,B,C,E,FA,B,D,E,FB,C,D,E,F A,B,C,E,IA,B,D,E,IB,C,D,E,I A,B,E,F,IB,C,E,F,IB,D,E,F,I A,B,C,D,GA,B,D,F,G A,C,D,F,GA,B,D,G,I A,C,D,G,IA,D,F,G,IA,B,D,E,GA,B,D,E,HB,C,D,E,HB,D,E,F,H B,D,E,H,I A,B,D,G,J A,C,D,G,JA,D,F,G,J A,D,G,I,J

A,B,C,D,F,IA,B,C,D,E,F A,B,C,D,E,I A,B,C,E,F,IA,B,D,E,F,IB,C,D,E,F,I A,B,C,D,F,G A,B,C,D,G,IA,B,D,F,G,I A,C,D,F,G,IA,B,C,D,E,GA,B,D,E,F,G A,B,D,E,G,IA,B,C,D,E,HA,B,D,E,F,HB,C,D,E,F,H A,B,D,E,H,IB,C,D,E,H,IB,D,E,F,H,I A,B,D,E,G,H A,B,C,D,G,JA,B,D,F,G,J A,C,D,F,G,JA,B,D,G,I,J A,C,D,G,I,JA,D,F,G,I,JA,B,D,E,G,J

A,B,C,D,E,F,I A,B,C,D,F,G,IA,B,C,D,E,F,G A,B,C,D,E,G,IA,B,D,E,F,G,IA,B,C,D,E,F,H A,B,C,D,E,H,IA,B,D,E,F,H,IB,C,D,E,F,H,I A,B,C,D,E,G,HA,B,D,E,F,G,H A,B,D,E,G,H,I A,B,C,D,F,G,J A,B,C,D,G,I,JA,B,D,F,G,I,J A,C,D,F,G,I,JA,B,C,D,E,G,JA,B,D,E,F,G,J A,B,D,E,G,I,JA,B,D,E,G,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,D,E,F,G,H,I A,B,C,D,F,G,I,JA,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,D,E,F,G,I,JA,B,C,D,E,G,H,JA,B,D,E,F,G,H,J A,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID vDscwX1MSzAXnUjn
acc genotypes 176
peaks no back 14

removed edges 95
prop rem edges 0.17
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Number of mutated genes
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A BCD F I

A,BA,C B,CA,D B,DC,DA,F B,FC,FD,FA,I B,IC,ID,I F,I B,E

A,B,CA,B,DA,C,D B,C,DA,B,FA,C,F B,C,FA,D,F B,D,FC,D,F A,B,IA,C,I B,C,IA,D,I B,D,IC,D,IA,F,I B,F,IC,F,ID,F,I A,B,E B,C,E B,D,EB,E,FB,E,IA,D,G

A,B,C,D A,B,C,FA,B,D,FA,C,D,F B,C,D,FA,B,C,IA,B,D,IA,C,D,I B,C,D,IA,B,F,IA,C,F,I B,C,F,IA,D,F,I B,D,F,IC,D,F,I A,B,C,E A,B,D,E B,C,D,EA,B,E,F B,C,E,F B,D,E,FA,B,E,I B,C,E,I B,D,E,IB,E,F,IA,B,D,GA,C,D,GA,D,F,G A,D,G,I B,D,E,HA,D,G,J

A,B,C,D,FA,B,C,D,I A,B,C,F,IA,B,D,F,IA,C,D,F,I B,C,D,F,I A,B,C,D,E A,B,C,E,F A,B,D,E,F B,C,D,E,FA,B,C,E,I A,B,D,E,I B,C,D,E,I A,B,E,F,IB,C,E,F,I B,D,E,F,IA,B,C,D,GA,B,D,F,GA,C,D,F,G A,B,D,G,IA,C,D,G,IA,D,F,G,I A,B,D,E,G A,B,D,E,H B,C,D,E,H B,D,E,F,HB,D,E,H,IA,B,D,G,JA,C,D,G,JA,D,F,G,JA,D,G,I,J

A,B,C,D,F,I A,B,C,D,E,FA,B,C,D,E,I A,B,C,E,F,I A,B,D,E,F,I B,C,D,E,F,IA,B,C,D,F,GA,B,C,D,G,IA,B,D,F,G,IA,C,D,F,G,I A,B,C,D,E,G A,B,D,E,F,GA,B,D,E,G,I A,B,C,D,E,H A,B,D,E,F,H B,C,D,E,F,HA,B,D,E,H,I B,C,D,E,H,I B,D,E,F,H,IA,B,D,E,G,HA,B,C,D,G,JA,B,D,F,G,JA,C,D,F,G,J A,B,D,G,I,JA,C,D,G,I,J A,D,F,G,I,J A,B,D,E,G,J

A,B,C,D,E,F,IA,B,C,D,F,G,I A,B,C,D,E,F,GA,B,C,D,E,G,I A,B,D,E,F,G,I A,B,C,D,E,F,HA,B,C,D,E,H,I A,B,D,E,F,H,I B,C,D,E,F,H,IA,B,C,D,E,G,H A,B,D,E,F,G,HA,B,D,E,G,H,IA,B,C,D,F,G,JA,B,C,D,G,I,J A,B,D,F,G,I,JA,C,D,F,G,I,J A,B,C,D,E,G,J A,B,D,E,F,G,JA,B,D,E,G,I,J A,B,D,E,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,G,H A,B,C,D,E,G,H,IA,B,D,E,F,G,H,IA,B,C,D,F,G,I,JA,B,C,D,E,F,G,JA,B,C,D,E,G,I,JA,B,D,E,F,G,I,J A,B,C,D,E,G,H,J A,B,D,E,F,G,H,JA,B,D,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D A,B,C,EA,B,D,E A,B,C,FA,B,D,F A,B,E,F A,B,F,G

A,B,C,D,E A,B,C,D,F A,B,C,E,FA,B,D,E,F A,B,C,F,GA,B,D,F,G A,B,E,F,GA,B,D,F,H

A,B,C,D,E,F A,B,C,D,F,G A,B,C,E,F,GA,B,D,E,F,GA,B,C,D,F,HA,B,D,E,F,H A,B,D,F,G,H

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,F,G,HA,B,D,E,F,G,H

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID veSOPRnIsirW3tXS
acc genotypes 40
peaks no back 7

removed edges 18
prop rem edges 0.214
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A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,D,E,F A,B,C,F,G A,B,D,F,GA,B,E,F,G A,B,D,F,H

A,B,C,D,E,F A,B,C,D,F,GA,B,C,E,F,GA,B,D,E,F,GA,B,C,D,F,HA,B,D,E,F,H A,B,D,F,G,H

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,F,G,HA,B,D,E,F,G,H

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D A,B,C,G A,B,D,GA,B,C,E

A,B,C,D,GA,B,C,D,E A,B,C,E,G

A,B,C,D,E,GA,B,C,D,E,F A,B,C,D,E,I A,B,C,E,G,J

A,B,C,D,E,F,G A,B,C,D,E,G,IA,B,C,D,E,F,I A,B,C,D,E,G,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,J A,B,C,D,E,G,I,JA,B,C,D,E,F,G,H

A,B,C,D,E,F,G,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID vm585SzZroFfErOI
acc genotypes 29
peaks no back 2

removed edges 3
prop rem edges 0.059
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A,B,C,D,GA,B,C,D,E A,B,C,E,G

A,B,C,D,E,GA,B,C,D,E,F A,B,C,D,E,I A,B,C,E,G,J

A,B,C,D,E,F,GA,B,C,D,E,G,IA,B,C,D,E,F,I A,B,C,D,E,G,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J A,B,C,D,E,F,G,H

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J
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A,BA,C B,CA,D B,DC,D B,F

A,B,C A,B,DA,C,D B,C,D A,B,FB,C,F B,D,F B,F,H

A,B,C,D A,B,C,F A,B,D,FB,C,D,F A,B,F,HB,C,F,H B,D,F,H

A,B,C,D,E A,B,C,D,F A,B,C,F,H A,B,D,F,HB,C,D,F,H

A,B,C,D,E,F A,B,C,D,F,H A,B,D,F,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,F,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J

ID VNq9x3A103vjj6H6C
acc genotypes 43
peaks no back 6

removed edges 18
prop rem edges 0.2
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A,B,C,D,E A,B,C,D,F A,B,C,F,HA,B,D,F,H B,C,D,F,H

A,B,C,D,E,F A,B,C,D,F,H A,B,D,F,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,F,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I,J
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A,B A,C B,CA,D B,D C,DA,E B,E C,ED,EA,I B,I C,ID,I E,ID,FA,G

A,B,CA,B,D A,C,D B,C,DA,B,E A,C,E B,C,EA,D,E B,D,E C,D,EA,B,I A,C,I B,C,IA,D,I B,D,I C,D,IA,E,I B,E,I C,E,ID,E,IA,D,F B,D,F C,D,FD,E,F D,F,IA,B,G A,C,GA,D,GA,E,G A,G,I C,D,J

A,B,C,DA,B,C,EA,B,D,E A,C,D,E B,C,D,EA,B,C,IA,B,D,I A,C,D,I B,C,D,IA,B,E,I A,C,E,I B,C,E,IA,D,E,I B,D,E,I C,D,E,IA,B,D,F A,C,D,F B,C,D,FA,D,E,F B,D,E,F C,D,E,FA,D,F,I B,D,F,I C,D,F,ID,E,F,IA,B,C,GA,B,D,G A,C,D,GA,B,E,G A,C,E,GA,D,E,GA,B,G,I A,C,G,IA,D,G,IA,E,G,I A,D,F,GA,B,D,H A,C,D,J B,C,D,J C,D,E,J C,D,I,JC,D,F,J

A,B,C,D,E A,B,C,D,IA,B,C,E,IA,B,D,E,I A,C,D,E,I B,C,D,E,IA,B,C,D,FA,B,D,E,F A,C,D,E,F B,C,D,E,FA,B,D,F,I A,C,D,F,I B,C,D,F,IA,D,E,F,I B,D,E,F,I C,D,E,F,IA,B,C,D,GA,B,C,E,GA,B,D,E,G A,C,D,E,GA,B,C,G,IA,B,D,G,I A,C,D,G,IA,B,E,G,I A,C,E,G,IA,D,E,G,IA,B,D,F,G A,C,D,F,GA,D,E,F,G A,D,F,G,I A,B,C,D,HA,B,D,E,H A,B,D,H,IA,B,D,F,HA,B,D,G,H A,B,C,D,J A,C,D,E,J B,C,D,E,JA,C,D,I,J B,C,D,I,J C,D,E,I,JA,C,D,F,J B,C,D,F,J C,D,E,F,J C,D,F,I,JA,C,D,G,J

A,B,C,D,E,I A,B,C,D,E,F A,B,C,D,F,IA,B,D,E,F,I A,C,D,E,F,I B,C,D,E,F,IA,B,C,D,E,G A,B,C,D,G,IA,B,C,E,G,IA,B,D,E,G,I A,C,D,E,G,IA,B,C,D,F,GA,B,D,E,F,G A,C,D,E,F,GA,B,D,F,G,I A,C,D,F,G,IA,D,E,F,G,I A,B,C,D,E,H A,B,C,D,H,IA,B,D,E,H,I A,B,C,D,F,HA,B,D,E,F,H A,B,D,F,H,I A,B,C,D,G,HA,B,D,E,G,H A,B,D,G,H,IA,B,D,F,G,H A,B,C,D,E,J A,B,C,D,I,J A,C,D,E,I,J B,C,D,E,I,JA,B,C,D,F,J A,C,D,E,F,J B,C,D,E,F,JA,C,D,F,I,J B,C,D,F,I,J C,D,E,F,I,JA,B,C,D,G,J A,C,D,E,G,J A,C,D,G,I,JA,C,D,F,G,JA,B,C,D,H,J

A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,E,F,G A,B,C,D,F,G,IA,B,D,E,F,G,I A,C,D,E,F,G,IA,B,C,D,E,H,IA,B,C,D,E,F,H A,B,C,D,F,H,IA,B,D,E,F,H,I A,B,C,D,E,G,H A,B,C,D,G,H,IA,B,D,E,G,H,I A,B,C,D,F,G,HA,B,D,E,F,G,H A,B,D,F,G,H,I A,B,C,D,E,I,JA,B,C,D,E,F,J A,B,C,D,F,I,J A,C,D,E,F,I,J B,C,D,E,F,I,JA,B,C,D,E,G,J A,B,C,D,G,I,J A,C,D,E,G,I,JA,B,C,D,F,G,J A,C,D,E,F,G,J A,C,D,F,G,I,JA,B,C,D,E,H,J A,B,C,D,H,I,JA,B,C,D,F,H,JA,B,C,D,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,IA,B,C,D,E,F,G,H A,B,C,D,F,G,H,IA,B,D,E,F,G,H,I A,B,C,D,E,F,I,JA,B,C,D,E,G,I,JA,B,C,D,E,F,G,J A,B,C,D,F,G,I,J A,C,D,E,F,G,I,JA,B,C,D,E,H,I,JA,B,C,D,E,F,H,J A,B,C,D,F,H,I,JA,B,C,D,E,G,H,J A,B,C,D,G,H,I,JA,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID w2gKASMJutkLe4I3
acc genotypes 240
peaks no back 20

removed edges 158
prop rem edges 0.19
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A,BA,CB,C A,DB,DC,D A,EB,EC,E D,E A,IB,IC,I D,I E,I D,F A,G

A,B,CA,B,DA,C,DB,C,D A,B,EA,C,EB,C,E A,D,EB,D,EC,D,E A,B,IA,C,IB,C,I A,D,IB,D,IC,D,I A,E,IB,E,IC,E,I D,E,I A,D,FB,D,FC,D,F D,E,FD,F,I A,B,GA,C,GA,D,G A,E,G A,G,IC,D,J

A,B,C,D A,B,C,EA,B,D,EA,C,D,EB,C,D,E A,B,C,IA,B,D,IA,C,D,IB,C,D,I A,B,E,IA,C,E,IB,C,E,I A,D,E,IB,D,E,IC,D,E,I A,B,D,FA,C,D,FB,C,D,F A,D,E,FB,D,E,FC,D,E,F A,D,F,IB,D,F,IC,D,F,I D,E,F,I A,B,C,GA,B,D,GA,C,D,G A,B,E,GA,C,E,GA,D,E,G A,B,G,I A,C,G,IA,D,G,I A,E,G,IA,D,F,G A,B,D,HA,C,D,JB,C,D,JC,D,E,JC,D,I,J C,D,F,J

A,B,C,D,E A,B,C,D,I A,B,C,E,IA,B,D,E,IA,C,D,E,IB,C,D,E,I A,B,C,D,F A,B,D,E,FA,C,D,E,FB,C,D,E,F A,B,D,F,IA,C,D,F,IB,C,D,F,I A,D,E,F,IB,D,E,F,IC,D,E,F,I A,B,C,D,G A,B,C,E,GA,B,D,E,GA,C,D,E,G A,B,C,G,IA,B,D,G,IA,C,D,G,I A,B,E,G,IA,C,E,G,IA,D,E,G,IA,B,D,F,GA,C,D,F,G A,D,E,F,GA,D,F,G,IA,B,C,D,H A,B,D,E,HA,B,D,H,I A,B,D,F,HA,B,D,G,HA,B,C,D,JA,C,D,E,JB,C,D,E,J A,C,D,I,JB,C,D,I,J C,D,E,I,J A,C,D,F,JB,C,D,F,JC,D,E,F,JC,D,F,I,J A,C,D,G,J

A,B,C,D,E,IA,B,C,D,E,F A,B,C,D,F,I A,B,D,E,F,IA,C,D,E,F,IB,C,D,E,F,I A,B,C,D,E,GA,B,C,D,G,I A,B,C,E,G,IA,B,D,E,G,IA,C,D,E,G,IA,B,C,D,F,G A,B,D,E,F,GA,C,D,E,F,G A,B,D,F,G,IA,C,D,F,G,I A,D,E,F,G,I A,B,C,D,E,HA,B,C,D,H,I A,B,D,E,H,IA,B,C,D,F,H A,B,D,E,F,HA,B,D,F,H,IA,B,C,D,G,H A,B,D,E,G,HA,B,D,G,H,I A,B,D,F,G,HA,B,C,D,E,J A,B,C,D,I,JA,C,D,E,I,J B,C,D,E,I,J A,B,C,D,F,JA,C,D,E,F,JB,C,D,E,F,JA,C,D,F,I,JB,C,D,F,I,J C,D,E,F,I,J A,B,C,D,G,JA,C,D,E,G,JA,C,D,G,I,JA,C,D,F,G,J A,B,C,D,H,J

A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,F,G A,B,C,D,F,G,I A,B,D,E,F,G,IA,C,D,E,F,G,I A,B,C,D,E,H,IA,B,C,D,E,F,HA,B,C,D,F,H,I A,B,D,E,F,H,IA,B,C,D,E,G,HA,B,C,D,G,H,I A,B,D,E,G,H,I A,B,C,D,F,G,HA,B,D,E,F,G,HA,B,D,F,G,H,IA,B,C,D,E,I,JA,B,C,D,E,F,JA,B,C,D,F,I,J A,C,D,E,F,I,JB,C,D,E,F,I,J A,B,C,D,E,G,J A,B,C,D,G,I,JA,C,D,E,G,I,J A,B,C,D,F,G,JA,C,D,E,F,G,JA,C,D,F,G,I,J A,B,C,D,E,H,J A,B,C,D,H,I,JA,B,C,D,F,H,J A,B,C,D,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,F,G,HA,B,C,D,F,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,F,G,JA,B,C,D,F,G,I,JA,C,D,E,F,G,I,J A,B,C,D,E,H,I,JA,B,C,D,E,F,H,JA,B,C,D,F,H,I,J A,B,C,D,E,G,H,J A,B,C,D,G,H,I,J A,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,BA,C B,CA,F B,FC,FA,DA,E B,G

A,B,CA,B,FA,C,F B,C,FA,B,DA,C,DA,D,F A,B,EA,C,EA,E,F A,D,E A,B,G B,C,GB,F,GA,E,H

A,B,C,FA,B,C,DA,B,D,FA,C,D,F A,B,C,EA,B,E,FA,C,E,F A,B,D,EA,C,D,EA,D,E,F A,B,C,GA,B,F,G B,C,F,GA,B,D,GA,B,E,GA,B,E,HA,C,E,HA,E,F,H A,D,E,HA,E,F,J

A,B,C,D,FA,B,C,E,F A,B,C,D,EA,B,D,E,FA,C,D,E,F A,B,C,F,GA,B,C,D,GA,B,D,F,GA,B,C,E,GA,B,E,F,G A,B,D,E,GA,B,C,E,HA,B,E,F,HA,C,E,F,H A,B,D,E,HA,C,D,E,HA,D,E,F,H A,B,E,G,HA,B,E,F,JA,C,E,F,JA,D,E,F,JA,E,F,H,J

A,B,C,D,E,F A,B,C,D,F,GA,B,C,E,F,G A,B,C,D,E,GA,B,D,E,F,GA,B,C,E,F,H A,B,C,D,E,HA,B,D,E,F,HA,C,D,E,F,H A,B,C,E,G,HA,B,E,F,G,H A,B,D,E,G,HA,B,C,E,F,JA,B,D,E,F,JA,C,D,E,F,J A,B,E,F,G,JA,B,E,F,H,JA,C,E,F,H,JA,D,E,F,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,E,F,G,HA,B,C,D,E,G,HA,B,D,E,F,G,HA,B,C,D,E,F,J A,B,C,E,F,G,JA,B,D,E,F,G,JA,B,C,E,F,H,JA,B,D,E,F,H,JA,C,D,E,F,H,J A,B,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JA,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID wavyEmnct10zXrBsJ
acc genotypes 112
peaks no back 11

removed edges 68
prop rem edges 0.212
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A,B,C A,B,F A,C,FB,C,F A,B,D A,C,DA,D,FA,B,E A,C,E A,E,FA,D,EA,B,GB,C,G B,F,G A,E,H

A,B,C,F A,B,C,DA,B,D,F A,C,D,F A,B,C,E A,B,E,F A,C,E,FA,B,D,E A,C,D,E A,D,E,FA,B,C,G A,B,F,GB,C,F,G A,B,D,G A,B,E,G A,B,E,H A,C,E,H A,E,F,H A,D,E,HA,E,F,J

A,B,C,D,F A,B,C,E,FA,B,C,D,E A,B,D,E,F A,C,D,E,FA,B,C,F,G A,B,C,D,G A,B,D,F,G A,B,C,E,G A,B,E,F,GA,B,D,E,G A,B,C,E,H A,B,E,F,HA,C,E,F,H A,B,D,E,HA,C,D,E,H A,D,E,F,HA,B,E,G,H A,B,E,F,J A,C,E,F,J A,D,E,F,J A,E,F,H,J

A,B,C,D,E,FA,B,C,D,F,G A,B,C,E,F,GA,B,C,D,E,G A,B,D,E,F,G A,B,C,E,F,H A,B,C,D,E,HA,B,D,E,F,HA,C,D,E,F,HA,B,C,E,G,H A,B,E,F,G,H A,B,D,E,G,HA,B,C,E,F,JA,B,D,E,F,J A,C,D,E,F,JA,B,E,F,G,J A,B,E,F,H,JA,C,E,F,H,J A,D,E,F,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,E,F,G,H A,B,C,D,E,G,HA,B,D,E,F,G,HA,B,C,D,E,F,JA,B,C,E,F,G,JA,B,D,E,F,G,J A,B,C,E,F,H,J A,B,D,E,F,H,JA,C,D,E,F,H,J A,B,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,JA,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,D,EA,D,F A,E,F D,E,FA,D,I A,E,I D,E,IA,F,I D,F,I E,F,IA,D,J A,E,J D,E,JA,F,J D,F,J E,F,JA,I,J D,I,J E,I,JF,I,JA,B,D A,B,EA,B,FA,B,I A,B,J A,D,GA,B,C

A,D,E,F A,D,E,IA,D,F,I A,E,F,I D,E,F,IA,D,E,JA,D,F,J A,E,F,J D,E,F,JA,D,I,J A,E,I,J D,E,I,JA,F,I,J D,F,I,J E,F,I,JA,B,D,EA,B,D,F A,B,E,FA,B,D,I A,B,E,IA,B,F,I A,B,D,J A,B,E,JA,B,F,JA,B,I,J A,D,E,GA,D,F,GA,D,G,I A,D,G,JA,B,D,GA,B,C,D A,B,C,EA,B,C,FA,B,C,I A,B,C,J

A,D,E,F,I A,D,E,F,J A,D,E,I,JA,D,F,I,J A,E,F,I,J D,E,F,I,JA,B,D,E,FA,B,D,E,IA,B,D,F,I A,B,E,F,I A,B,D,E,JA,B,D,F,J A,B,E,F,JA,B,D,I,J A,B,E,I,JA,B,F,I,J A,D,E,F,GA,D,E,G,IA,D,F,G,I A,D,E,G,JA,D,F,G,JA,D,G,I,JA,B,D,E,GA,B,D,F,GA,B,D,G,I A,B,D,G,JA,B,C,D,EA,B,C,D,F A,B,C,E,FA,B,C,D,I A,B,C,E,IA,B,C,F,IA,B,C,D,J A,B,C,E,JA,B,C,F,JA,B,C,I,JA,B,C,D,GA,B,C,D,H

A,D,E,F,I,JA,B,D,E,F,I A,B,D,E,F,JA,B,D,E,I,JA,B,D,F,I,J A,B,E,F,I,J A,D,E,F,G,I A,D,E,F,G,JA,D,E,G,I,JA,D,F,G,I,JA,B,D,E,F,GA,B,D,E,G,IA,B,D,F,G,I A,B,D,E,G,JA,B,D,F,G,JA,B,D,G,I,JA,B,C,D,E,FA,B,C,D,E,IA,B,C,D,F,I A,B,C,E,F,IA,B,C,D,E,JA,B,C,D,F,J A,B,C,E,F,JA,B,C,D,I,J A,B,C,E,I,JA,B,C,F,I,JA,B,C,D,E,GA,B,C,D,F,GA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,E,HA,B,C,D,F,HA,B,C,D,H,I A,B,C,D,H,JA,B,C,D,G,H

A,B,D,E,F,I,J A,D,E,F,G,I,JA,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,G,I,JA,B,D,F,G,I,JA,B,C,D,E,F,I A,B,C,D,E,F,JA,B,C,D,E,I,JA,B,C,D,F,I,J A,B,C,E,F,I,JA,B,C,D,E,F,GA,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,E,G,JA,B,C,D,F,G,JA,B,C,D,G,I,JA,B,C,D,E,F,HA,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,E,H,JA,B,C,D,F,H,JA,B,C,D,H,I,JA,B,C,D,E,G,HA,B,C,D,F,G,HA,B,C,D,G,H,I A,B,C,D,G,H,J

A,B,D,E,F,G,I,JA,B,C,D,E,F,I,JA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,JA,B,C,D,F,G,I,JA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,H,I,JA,B,C,D,F,H,I,JA,B,C,D,E,F,G,HA,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,E,G,H,JA,B,C,D,F,G,H,JA,B,C,D,G,H,I,J

A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID wcH6gWqLOjM6KUvj
acc genotypes 208
peaks no back 21

removed edges 145
prop rem edges 0.206
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A,D,E,FA,D,E,I A,D,F,IA,E,F,I D,E,F,IA,D,E,J A,D,F,JA,E,F,J D,E,F,JA,D,I,J A,E,I,J D,E,I,J A,F,I,J D,F,I,J E,F,I,JA,B,D,E A,B,D,FA,B,E,FA,B,D,I A,B,E,I A,B,F,IA,B,D,J A,B,E,J A,B,F,JA,B,I,J A,D,E,G A,D,F,GA,D,G,I A,D,G,JA,B,D,GA,B,C,D A,B,C,E A,B,C,FA,B,C,IA,B,C,J

A,D,E,F,IA,D,E,F,JA,D,E,I,J A,D,F,I,JA,E,F,I,J D,E,F,I,JA,B,D,E,FA,B,D,E,I A,B,D,F,IA,B,E,F,IA,B,D,E,J A,B,D,F,JA,B,E,F,JA,B,D,I,J A,B,E,I,J A,B,F,I,J A,D,E,F,GA,D,E,G,I A,D,F,G,IA,D,E,G,J A,D,F,G,JA,D,G,I,JA,B,D,E,G A,B,D,F,GA,B,D,G,I A,B,D,G,J A,B,C,D,E A,B,C,D,FA,B,C,E,FA,B,C,D,I A,B,C,E,I A,B,C,F,IA,B,C,D,J A,B,C,E,J A,B,C,F,JA,B,C,I,JA,B,C,D,GA,B,C,D,H

A,D,E,F,I,JA,B,D,E,F,IA,B,D,E,F,JA,B,D,E,I,J A,B,D,F,I,JA,B,E,F,I,J A,D,E,F,G,IA,D,E,F,G,JA,D,E,G,I,J A,D,F,G,I,JA,B,D,E,F,GA,B,D,E,G,I A,B,D,F,G,IA,B,D,E,G,J A,B,D,F,G,JA,B,D,G,I,J A,B,C,D,E,FA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,IA,B,C,D,E,J A,B,C,D,F,JA,B,C,E,F,JA,B,C,D,I,J A,B,C,E,I,J A,B,C,F,I,JA,B,C,D,E,G A,B,C,D,F,GA,B,C,D,G,IA,B,C,D,G,JA,B,C,D,E,H A,B,C,D,F,HA,B,C,D,H,IA,B,C,D,H,J A,B,C,D,G,H

A,B,D,E,F,I,J A,D,E,F,G,I,JA,B,D,E,F,G,IA,B,D,E,F,G,JA,B,D,E,G,I,J A,B,D,F,G,I,JA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,I,J A,B,C,D,F,I,JA,B,C,E,F,I,JA,B,C,D,E,F,GA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,C,D,E,G,J A,B,C,D,F,G,JA,B,C,D,G,I,J A,B,C,D,E,F,HA,B,C,D,E,H,I A,B,C,D,F,H,IA,B,C,D,E,H,J A,B,C,D,F,H,JA,B,C,D,H,I,J A,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,D,G,H,IA,B,C,D,G,H,J

A,B,D,E,F,G,I,J A,B,C,D,E,F,I,JA,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,G,I,J A,B,C,D,F,G,I,JA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,H,I,J A,B,C,D,F,H,I,JA,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,C,D,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,E,FA,B,C,E,F,G A,B,C,D,E,I A,B,C,D,F,I A,B,D,E,F,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,F,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I
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ID wCi29Nr110GfPJ9ih
acc genotypes 36
peaks no back 6

removed edges 10
prop rem edges 0.139
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ID WMUVgmnyiqxYFBg6
acc genotypes 18
peaks no back 2

removed edges 2
prop rem edges 0.08
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A,B,C,D,E A,B,D,E,FA,B,D,E,G A,B,D,E,HA,B,C,E,H B,D,E,F,H B,D,E,F,I

A,B,C,D,E,FA,B,C,D,E,G A,B,D,E,F,GA,B,C,D,E,H A,B,D,E,F,HA,B,D,E,G,H A,B,D,E,F,I B,D,E,F,H,IA,B,D,E,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,D,E,F,G,H A,B,C,D,E,F,IA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,C,D,E,G,J A,B,D,E,F,G,JA,B,D,E,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,D,E,F,G,H,J A,B,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,D,E,F,G,H,I,J
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acc genotypes 60
peaks no back 7

removed edges 24
prop rem edges 0.176
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A,B,C,D,E,FA,B,C,D,E,G A,B,D,E,F,GA,B,C,D,E,H A,B,D,E,F,HA,B,D,E,G,H A,B,D,E,F,I B,D,E,F,H,IA,B,D,E,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,D,E,F,G,H A,B,C,D,E,F,IA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,C,D,E,G,J A,B,D,E,F,G,JA,B,D,E,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,D,E,F,G,H,J A,B,D,E,F,G,I,J
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acc genotypes 28
peaks no back 4
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prop rem edges 0.118
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A,B,C,D,EA,B,C,D,F A,B,C,E,F A,B,D,E,F A,B,C,D,G A,B,C,E,G A,B,D,E,GA,B,C,F,G A,B,D,F,G A,B,E,F,G A,B,C,D,H A,B,C,E,H A,B,D,E,HA,B,C,F,H A,B,D,F,H A,B,E,F,H A,B,C,G,H A,B,D,G,H A,B,E,G,HA,B,F,G,H

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,B,C,E,F,G A,B,D,E,F,G A,B,C,D,E,HA,B,C,D,F,H A,B,C,E,F,H A,B,D,E,F,H A,B,C,D,G,H A,B,C,E,G,H A,B,D,E,G,HA,B,C,F,G,H A,B,D,F,G,H A,B,E,F,G,H

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,E,F,G,H A,B,D,E,F,G,H
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acc genotypes 71
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A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,G A,B,C,E,F,G A,B,D,E,F,GA,B,C,D,E,H A,B,C,D,F,H A,B,C,E,F,H A,B,D,E,F,HA,B,C,D,G,H A,B,C,E,G,H A,B,D,E,G,HA,B,C,F,G,H A,B,D,F,G,HA,B,E,F,G,H

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,F,G,H A,B,C,E,F,G,H A,B,D,E,F,G,H

A,B,C,D,E,F,G,HA,B,C,D,F,G,H,I

A,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J



Root

A

B

C

DE F

G H

IJ

WT

A CDG H

A,CA,D C,DA,G C,GD,GA,H C,HD,HG,HA,B C,E C,F

A,C,DA,C,GA,D,G C,D,GA,C,HA,D,H C,D,HA,G,H C,G,HD,G,HA,B,CA,B,DA,B,G A,B,H A,C,E C,D,EC,E,G C,E,HA,C,F C,D,FC,F,G C,F,H C,E,F

A,C,D,G A,C,D,HA,C,G,HA,D,G,H C,D,G,HA,B,C,DA,B,C,GA,B,D,G A,B,C,HA,B,D,HA,B,G,H A,C,D,EA,C,E,G C,D,E,GA,C,E,H C,D,E,HC,E,G,HA,B,C,E A,C,D,FA,C,F,G C,D,F,GA,C,F,H C,D,F,HC,F,G,HA,B,C,F A,C,E,F C,D,E,FC,E,F,G C,E,F,H C,D,F,I

A,C,D,G,HA,B,C,D,G A,B,C,D,HA,B,C,G,HA,B,D,G,H A,C,D,E,G A,C,D,E,HA,C,E,G,H C,D,E,G,HA,B,C,D,EA,B,C,E,G A,B,C,E,H A,C,D,F,G A,C,D,F,HA,C,F,G,H C,D,F,G,HA,B,C,D,FA,B,C,F,G A,B,C,F,H A,C,D,E,FA,C,E,F,G C,D,E,F,GA,C,E,F,H C,D,E,F,HC,E,F,G,HA,B,C,E,F A,C,D,F,I C,D,F,G,I C,D,F,H,I C,D,E,F,I

A,B,C,D,G,H A,C,D,E,G,HA,B,C,D,E,G A,B,C,D,E,HA,B,C,E,G,H A,C,D,F,G,HA,B,C,D,F,G A,B,C,D,F,HA,B,C,F,G,H A,C,D,E,F,G A,C,D,E,F,HA,C,E,F,G,H C,D,E,F,G,HA,B,C,D,E,FA,B,C,E,F,G A,B,C,E,F,H A,C,D,F,G,I A,C,D,F,H,I C,D,F,G,H,IA,B,C,D,F,I A,C,D,E,F,I C,D,E,F,G,I C,D,E,F,H,IA,B,C,F,G,J

A,B,C,D,E,G,H A,B,C,D,F,G,H A,C,D,E,F,G,HA,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,E,F,G,H A,C,D,F,G,H,IA,B,C,D,F,G,I A,B,C,D,F,H,I A,C,D,E,F,G,I A,C,D,E,F,H,I C,D,E,F,G,H,IA,B,C,D,E,F,IA,B,C,D,F,G,JA,B,C,F,G,H,J A,B,C,E,F,G,J

A,B,C,D,E,F,G,H A,B,C,D,F,G,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,F,G,H,JA,B,C,D,E,F,G,JA,B,C,E,F,G,H,J A,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID wUaJscj5U6EXgDIC
acc genotypes 156
peaks no back 14

removed edges 87
prop rem edges 0.178

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A CDGH

A,CA,D C,DA,G C,GD,GA,H C,HD,HG,HA,B C,EC,F

A,C,DA,C,GA,D,G C,D,GA,C,HA,D,H C,D,HA,G,H C,G,HD,G,HA,B,CA,B,DA,B,G A,B,H A,C,E C,D,EC,E,GC,E,HA,C,F C,D,FC,F,GC,F,H C,E,F

A,C,D,GA,C,D,HA,C,G,HA,D,G,H C,D,G,HA,B,C,DA,B,C,GA,B,D,G A,B,C,HA,B,D,HA,B,G,H A,C,D,EA,C,E,G C,D,E,GA,C,E,H C,D,E,HC,E,G,HA,B,C,E A,C,D,FA,C,F,G C,D,F,GA,C,F,H C,D,F,HC,F,G,HA,B,C,F A,C,E,F C,D,E,FC,E,F,GC,E,F,H C,D,F,I

A,C,D,G,HA,B,C,D,G A,B,C,D,HA,B,C,G,HA,B,D,G,H A,C,D,E,G A,C,D,E,HA,C,E,G,H C,D,E,G,HA,B,C,D,EA,B,C,E,G A,B,C,E,H A,C,D,F,GA,C,D,F,HA,C,F,G,H C,D,F,G,HA,B,C,D,FA,B,C,F,G A,B,C,F,H A,C,D,E,FA,C,E,F,G C,D,E,F,GA,C,E,F,H C,D,E,F,HC,E,F,G,HA,B,C,E,F A,C,D,F,I C,D,F,G,IC,D,F,H,I C,D,E,F,I

A,B,C,D,G,H A,C,D,E,G,HA,B,C,D,E,G A,B,C,D,E,HA,B,C,E,G,H A,C,D,F,G,HA,B,C,D,F,G A,B,C,D,F,HA,B,C,F,G,H A,C,D,E,F,G A,C,D,E,F,HA,C,E,F,G,H C,D,E,F,G,HA,B,C,D,E,FA,B,C,E,F,G A,B,C,E,F,H A,C,D,F,G,IA,C,D,F,H,I C,D,F,G,H,IA,B,C,D,F,I A,C,D,E,F,I C,D,E,F,G,IC,D,E,F,H,IA,B,C,F,G,J

A,B,C,D,E,G,H A,B,C,D,F,G,H A,C,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,E,F,G,H A,C,D,F,G,H,IA,B,C,D,F,G,IA,B,C,D,F,H,I A,C,D,E,F,G,I A,C,D,E,F,H,I C,D,E,F,G,H,IA,B,C,D,E,F,IA,B,C,D,F,G,J A,B,C,F,G,H,J A,B,C,E,F,G,J

A,B,C,D,E,F,G,HA,B,C,D,F,G,H,I A,C,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,F,G,H,J A,B,C,D,E,F,G,JA,B,C,E,F,G,H,JA,B,C,D,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A

●B

●C ●D

●E

●F

●G

●H

●I

●J

WT

A

A,B

A,B,C A,B,D

A,B,C,D

A,B,C,D,E

A,B,C,D,E,F

A,B,C,D,E,F,G A,B,C,D,E,F,H

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J

ID XajIk5zcAsLjK9cr
acc genotypes 14
peaks no back 3

removed edges 2
prop rem edges 0.125

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,B

A,B,C A,B,D

A,B,C,D

A,B,C,D,E

A,B,C,D,E,F

A,B,C,D,E,F,G A,B,C,D,E,F,H

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I

A,B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I,J



Root

A B

CD

E F

G

H

IJ

WT

A B C

A,B A,C B,CA,D C,FB,H

A,B,CA,B,D A,C,D A,C,F B,C,FA,B,H B,C,H

A,B,C,D A,B,C,FA,C,D,FA,B,C,HA,B,D,H B,C,F,H

A,B,C,D,FA,B,C,D,H A,B,C,F,HA,B,C,D,E

A,B,C,D,F,HA,B,C,D,E,FA,B,C,D,E,HA,B,C,D,E,G A,B,C,D,E,J

A,B,C,D,E,F,HA,B,C,D,E,F,GA,B,C,D,E,G,H A,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,H,JA,B,C,D,E,G,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,JA,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID xAYN10rolXAsrpbMd
acc genotypes 51
peaks no back 9

removed edges 16
prop rem edges 0.145

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC

A,BA,C B,CA,D C,F B,H

A,B,CA,B,DA,C,D A,C,F B,C,FA,B,H B,C,H

A,B,C,D A,B,C,FA,C,D,F A,B,C,HA,B,D,H B,C,F,H

A,B,C,D,FA,B,C,D,H A,B,C,F,HA,B,C,D,E

A,B,C,D,F,HA,B,C,D,E,FA,B,C,D,E,HA,B,C,D,E,G A,B,C,D,E,J

A,B,C,D,E,F,HA,B,C,D,E,F,G A,B,C,D,E,G,H A,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,H,JA,B,C,D,E,G,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,D,E,F,G,IA,B,C,D,E,F,H,JA,B,C,D,E,F,G,JA,B,C,D,E,G,H,J A,B,C,D,E,F,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A

●B

●C

●D

●E

●F

●G

●H

●I

●J

WT

ACG

A,CA,GC,G A,B

A,C,G A,B,CA,B,GA,G,I A,B,DA,B,H

A,B,C,GA,C,G,I A,B,G,I A,B,C,DA,B,D,GA,B,C,HA,B,G,H A,B,D,H A,B,D,E

A,B,C,G,I A,B,C,D,GA,B,D,G,IA,B,C,G,HA,B,G,H,I A,B,C,D,HA,B,D,G,H A,B,C,D,EA,B,D,E,G A,B,D,E,H A,B,D,E,FA,B,D,E,J

A,B,C,D,G,IA,B,C,G,H,I A,B,C,D,G,HA,B,D,G,H,I A,B,C,D,E,GA,B,D,E,G,I A,B,C,D,E,HA,B,D,E,G,H A,B,C,D,E,FA,B,D,E,F,G A,B,D,E,F,HA,B,C,D,E,JA,B,D,E,G,J A,B,D,E,H,J A,B,D,E,F,J

A,B,C,D,G,H,I A,B,C,D,E,G,I A,B,C,D,E,G,HA,B,D,E,G,H,I A,B,C,D,E,F,GA,B,D,E,F,G,I A,B,C,D,E,F,HA,B,D,E,F,G,HA,B,C,D,E,G,JA,B,D,E,G,I,J A,B,C,D,E,H,JA,B,D,E,G,H,J A,B,C,D,E,F,JA,B,D,E,F,G,J A,B,D,E,F,H,J

A,B,C,D,E,G,H,I A,B,C,D,E,F,G,I A,B,C,D,E,F,G,HA,B,D,E,F,G,H,IA,B,C,D,E,G,I,J A,B,C,D,E,G,H,JA,B,D,E,G,H,I,J A,B,C,D,E,F,G,JA,B,D,E,F,G,I,J A,B,C,D,E,F,H,JA,B,D,E,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,JA,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID XmnGrSjLNk1UkGT5
acc genotypes 82
peaks no back 12

removed edges 57
prop rem edges 0.268

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AC G

A,C A,GC,G A,B

A,C,GA,B,C A,B,GA,G,I A,B,DA,B,H

A,B,C,GA,C,G,I A,B,G,IA,B,C,D A,B,D,GA,B,C,H A,B,G,H A,B,D,H A,B,D,E

A,B,C,G,IA,B,C,D,G A,B,D,G,IA,B,C,G,H A,B,G,H,IA,B,C,D,H A,B,D,G,HA,B,C,D,E A,B,D,E,G A,B,D,E,H A,B,D,E,FA,B,D,E,J

A,B,C,D,G,I A,B,C,G,H,IA,B,C,D,G,H A,B,D,G,H,IA,B,C,D,E,G A,B,D,E,G,IA,B,C,D,E,H A,B,D,E,G,HA,B,C,D,E,F A,B,D,E,F,G A,B,D,E,F,HA,B,C,D,E,J A,B,D,E,G,J A,B,D,E,H,J A,B,D,E,F,J

A,B,C,D,G,H,I A,B,C,D,E,G,IA,B,C,D,E,G,H A,B,D,E,G,H,IA,B,C,D,E,F,G A,B,D,E,F,G,IA,B,C,D,E,F,H A,B,D,E,F,G,HA,B,C,D,E,G,J A,B,D,E,G,I,JA,B,C,D,E,H,J A,B,D,E,G,H,JA,B,C,D,E,F,J A,B,D,E,F,G,J A,B,D,E,F,H,J

A,B,C,D,E,G,H,I A,B,C,D,E,F,G,IA,B,C,D,E,F,G,H A,B,D,E,F,G,H,IA,B,C,D,E,G,I,JA,B,C,D,E,G,H,J A,B,D,E,G,H,I,JA,B,C,D,E,F,G,J A,B,D,E,F,G,I,JA,B,C,D,E,F,H,J A,B,D,E,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,G,H,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



●Root

●A

●B

●C●D

●E ●F●G ●H ●I

●J

WT

A

A,B

A,B,C A,B,D

A,B,C,D A,B,D,E

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,H A,B,C,D,I A,B,D,E,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,H A,B,C,D,E,IA,B,C,D,F,I A,B,C,D,G,IA,B,C,D,H,I A,B,C,D,E,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,F,G,H A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,F,G,I A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,E,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,J A,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID y8uUVSfWKcZQiY4y
acc genotypes 55
peaks no back 8

removed edges 22
prop rem edges 0.159

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,B

A,B,CA,B,D

A,B,C,DA,B,D,E

A,B,C,D,E A,B,C,D,F A,B,C,D,GA,B,C,D,H A,B,C,D,IA,B,D,E,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,E,H A,B,C,D,F,H A,B,C,D,G,HA,B,C,D,E,I A,B,C,D,F,IA,B,C,D,G,IA,B,C,D,H,IA,B,C,D,E,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,F,G,IA,B,C,D,E,H,I A,B,C,D,F,H,IA,B,C,D,G,H,IA,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,E,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,F,G,H,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B

C

D E

FG

H

I

J

WT

AB DEH

A,B A,DB,D A,EB,E D,E A,HB,H D,HE,H A,CB,F A,G

A,B,DA,B,E A,D,EB,D,E A,B,H A,D,HB,D,H A,E,HB,E,H D,E,H A,B,C A,C,DA,C,EA,C,HA,B,FB,D,FB,E,FB,F,H A,B,G A,D,GA,E,GA,G,H A,C,GD,E,IB,F,J

A,B,D,E A,B,D,H A,B,E,H A,D,E,HB,D,E,H A,B,C,DA,B,C,E A,C,D,EA,B,C,H A,C,D,H A,C,E,HA,B,D,FA,B,E,FB,D,E,F A,B,F,HB,D,F,HB,E,F,H A,B,C,F A,B,D,G A,B,E,G A,D,E,GA,B,G,H A,D,G,H A,E,G,HA,B,C,G A,C,D,GA,C,E,GA,C,G,HA,B,F,G A,D,E,IB,D,E,I D,E,H,IA,B,F,JB,D,F,JB,E,F,JB,F,H,J

A,B,D,E,H A,B,C,D,E A,B,C,D,H A,B,C,E,H A,C,D,E,HA,B,D,E,F A,B,D,F,HA,B,E,F,HB,D,E,F,H A,B,C,D,FA,B,C,E,F A,B,C,F,H A,B,D,E,GA,B,D,G,H A,B,E,G,H A,D,E,G,HA,B,C,D,G A,B,C,E,G A,C,D,E,GA,B,C,G,H A,C,D,G,H A,C,E,G,HA,B,D,F,GA,B,E,F,G A,B,F,G,H A,B,C,F,G A,B,D,E,I A,D,E,H,IB,D,E,H,I A,C,D,E,IB,D,E,F,I A,D,E,G,IA,B,D,F,JA,B,E,F,JB,D,E,F,J A,B,F,H,JB,D,F,H,JB,E,F,H,J A,B,C,F,J A,B,F,G,J

A,B,C,D,E,HA,B,D,E,F,HA,B,C,D,E,F A,B,C,D,F,HA,B,C,E,F,H A,B,D,E,G,H A,B,C,D,E,GA,B,C,D,G,H A,B,C,E,G,H A,C,D,E,G,HA,B,D,E,F,G A,B,D,F,G,HA,B,E,F,G,H A,B,C,D,F,GA,B,C,E,F,G A,B,C,F,G,HA,B,D,E,H,IA,B,C,D,E,I A,C,D,E,H,IA,B,D,E,F,IB,D,E,F,H,I A,B,D,E,G,I A,D,E,G,H,IA,C,D,E,G,IA,B,D,E,F,JA,B,D,F,H,JA,B,E,F,H,JB,D,E,F,H,J A,B,C,D,F,JA,B,C,E,F,JA,B,C,F,H,J A,B,D,F,G,JA,B,E,F,G,J A,B,F,G,H,JA,B,C,F,G,JB,D,E,F,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,D,E,F,G,HA,B,C,D,E,F,G A,B,C,D,F,G,HA,B,C,E,F,G,H A,B,C,D,E,H,IA,B,D,E,F,H,IA,B,C,D,E,F,I A,B,D,E,G,H,IA,B,C,D,E,G,I A,C,D,E,G,H,IA,B,D,E,F,G,IA,B,D,E,F,H,J A,B,C,D,E,F,JA,B,C,D,F,H,JA,B,C,E,F,H,J A,B,D,E,F,G,J A,B,D,F,G,H,JA,B,E,F,G,H,J A,B,C,D,F,G,JA,B,C,E,F,G,J A,B,C,F,G,H,JA,B,D,E,F,I,JB,D,E,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,D,E,F,G,H,JA,B,C,D,E,F,G,J A,B,C,D,F,G,H,JA,B,C,E,F,G,H,JA,B,D,E,F,H,I,J A,B,C,D,E,F,I,JA,B,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,D,E,F,G,H,I,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID ypRiC10Qof6jAjsVJ
acc genotypes 200
peaks no back 18

removed edges 112
prop rem edges 0.172
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Number of mutated genes
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AB D EH

A,B A,DB,D A,EB,E D,EA,HB,H D,H E,HA,CB,F A,G

A,B,D A,B,E A,D,EB,D,EA,B,H A,D,HB,D,H A,E,HB,E,H D,E,HA,B,C A,C,D A,C,EA,C,HA,B,F B,D,FB,E,FB,F,H A,B,G A,D,G A,E,GA,G,HA,C,G D,E,IB,F,J

A,B,D,EA,B,D,H A,B,E,H A,D,E,HB,D,E,HA,B,C,D A,B,C,E A,C,D,EA,B,C,H A,C,D,H A,C,E,HA,B,D,FA,B,E,F B,D,E,FA,B,F,H B,D,F,HB,E,F,HA,B,C,F A,B,D,G A,B,E,G A,D,E,GA,B,G,H A,D,G,H A,E,G,HA,B,C,G A,C,D,G A,C,E,GA,C,G,HA,B,F,G A,D,E,IB,D,E,I D,E,H,IA,B,F,J B,D,F,JB,E,F,JB,F,H,J

A,B,D,E,H A,B,C,D,EA,B,C,D,H A,B,C,E,H A,C,D,E,HA,B,D,E,FA,B,D,F,HA,B,E,F,H B,D,E,F,HA,B,C,D,FA,B,C,E,FA,B,C,F,H A,B,D,E,GA,B,D,G,H A,B,E,G,H A,D,E,G,HA,B,C,D,G A,B,C,E,G A,C,D,E,GA,B,C,G,H A,C,D,G,H A,C,E,G,HA,B,D,F,GA,B,E,F,G A,B,F,G,HA,B,C,F,G A,B,D,E,I A,D,E,H,IB,D,E,H,I A,C,D,E,IB,D,E,F,I A,D,E,G,IA,B,D,F,JA,B,E,F,J B,D,E,F,JA,B,F,H,J B,D,F,H,JB,E,F,H,JA,B,C,F,J A,B,F,G,J

A,B,C,D,E,HA,B,D,E,F,HA,B,C,D,E,FA,B,C,D,F,HA,B,C,E,F,H A,B,D,E,G,H A,B,C,D,E,GA,B,C,D,G,H A,B,C,E,G,H A,C,D,E,G,HA,B,D,E,F,GA,B,D,F,G,HA,B,E,F,G,H A,B,C,D,F,G A,B,C,E,F,GA,B,C,F,G,H A,B,D,E,H,IA,B,C,D,E,I A,C,D,E,H,IA,B,D,E,F,IB,D,E,F,H,I A,B,D,E,G,I A,D,E,G,H,IA,C,D,E,G,IA,B,D,E,F,JA,B,D,F,H,JA,B,E,F,H,J B,D,E,F,H,JA,B,C,D,F,JA,B,C,E,F,JA,B,C,F,H,J A,B,D,F,G,JA,B,E,F,G,JA,B,F,G,H,JA,B,C,F,G,J B,D,E,F,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,D,E,F,G,HA,B,C,D,E,F,GA,B,C,D,F,G,H A,B,C,E,F,G,H A,B,C,D,E,H,IA,B,D,E,F,H,IA,B,C,D,E,F,I A,B,D,E,G,H,IA,B,C,D,E,G,I A,C,D,E,G,H,IA,B,D,E,F,G,IA,B,D,E,F,H,J A,B,C,D,E,F,JA,B,C,D,F,H,JA,B,C,E,F,H,J A,B,D,E,F,G,JA,B,D,F,G,H,JA,B,E,F,G,H,J A,B,C,D,F,G,J A,B,C,E,F,G,JA,B,C,F,G,H,J A,B,D,E,F,I,JB,D,E,F,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,D,E,F,G,H,IA,B,C,D,E,F,G,IA,B,C,D,E,F,H,JA,B,D,E,F,G,H,J A,B,C,D,E,F,G,JA,B,C,D,F,G,H,J A,B,C,E,F,G,H,JA,B,D,E,F,H,I,J A,B,C,D,E,F,I,JA,B,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,JA,B,D,E,F,G,H,I,J A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,H,J A,B,C,D,H A,B,C,D,J A,B,C,D,EA,B,C,D,F A,B,C,D,I

A,B,C,D,H,J A,B,C,D,E,H A,B,C,D,E,JA,B,C,D,F,H A,B,C,D,F,J A,B,C,D,E,FA,B,C,D,H,I A,B,C,D,I,J A,B,C,D,E,IA,B,C,D,F,I A,B,C,D,E,G

A,B,C,D,E,H,JA,B,C,D,F,H,J A,B,C,D,E,F,H A,B,C,D,E,F,JA,B,C,D,H,I,J A,B,C,D,E,H,I A,B,C,D,E,I,JA,B,C,D,F,H,I A,B,C,D,F,I,J A,B,C,D,E,F,I A,B,C,D,E,G,H A,B,C,D,E,G,J A,B,C,D,E,F,G A,B,C,D,E,G,I

A,B,C,D,E,F,H,J A,B,C,D,E,H,I,JA,B,C,D,F,H,I,J A,B,C,D,E,F,H,I A,B,C,D,E,F,I,J A,B,C,D,E,G,H,J A,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,D,E,F,G,I

A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,J A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID YW7KQxwKMIe2i7ar
acc genotypes 61
peaks no back 9

removed edges 28
prop rem edges 0.183
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A,B,C,H,JA,B,C,D,HA,B,C,D,J A,B,C,D,EA,B,C,D,FA,B,C,D,I

A,B,C,D,H,JA,B,C,D,E,HA,B,C,D,E,J A,B,C,D,F,HA,B,C,D,F,J A,B,C,D,E,FA,B,C,D,H,IA,B,C,D,I,J A,B,C,D,E,IA,B,C,D,F,I A,B,C,D,E,G

A,B,C,D,E,H,JA,B,C,D,F,H,J A,B,C,D,E,F,HA,B,C,D,E,F,JA,B,C,D,H,I,J A,B,C,D,E,H,I A,B,C,D,E,I,JA,B,C,D,F,H,I A,B,C,D,F,I,J A,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,JA,B,C,D,E,F,GA,B,C,D,E,G,I

A,B,C,D,E,F,H,JA,B,C,D,E,H,I,JA,B,C,D,F,H,I,J A,B,C,D,E,F,H,I A,B,C,D,E,F,I,J A,B,C,D,E,G,H,JA,B,C,D,E,F,G,HA,B,C,D,E,F,G,JA,B,C,D,E,G,H,I A,B,C,D,E,G,I,JA,B,C,D,E,F,G,I

A,B,C,D,E,F,H,I,J A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J
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A,B A,CB,C C,D C,G

A,B,C A,C,DB,C,DB,C,E A,C,GB,C,G C,D,G

A,B,C,DA,B,C,E B,C,D,E A,B,C,G A,C,D,GB,C,D,GB,C,E,GB,C,E,F B,C,G,HB,C,E,I

A,B,C,D,E A,B,C,D,GA,B,C,E,G B,C,D,E,GA,B,C,E,F B,C,D,E,F B,C,E,F,G A,B,C,G,H B,C,D,G,HB,C,E,G,HA,B,C,E,I B,C,D,E,I B,C,E,G,IB,C,E,F,I

A,B,C,D,E,GA,B,C,D,E,F A,B,C,E,F,G B,C,D,E,F,G A,B,C,D,G,HA,B,C,E,G,H B,C,D,E,G,HB,C,E,F,G,HA,B,C,D,E,I A,B,C,E,G,I B,C,D,E,G,IA,B,C,E,F,I B,C,D,E,F,I B,C,E,F,G,I B,C,E,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,E,F,G,H B,C,D,E,F,G,HA,B,C,D,E,G,IA,B,C,D,E,F,I A,B,C,E,F,G,I B,C,D,E,F,G,I A,B,C,E,G,H,I B,C,D,E,G,H,IB,C,E,F,G,H,I B,C,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,E,F,G,H,I B,C,D,E,F,G,H,I A,B,C,E,G,H,I,J B,C,D,E,G,H,I,JB,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID z4RVEoFHLg5dwFWl
acc genotypes 80
peaks no back 9

removed edges 44
prop rem edges 0.212
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Number of mutated genes
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A,BA,C B,CC,DC,G

A,B,CA,C,D B,C,D B,C,EA,C,G B,C,GC,D,G

A,B,C,D A,B,C,EB,C,D,EA,B,C,GA,C,D,G B,C,D,G B,C,E,G B,C,E,FB,C,G,H B,C,E,I

A,B,C,D,EA,B,C,D,G A,B,C,E,G B,C,D,E,G A,B,C,E,FB,C,D,E,FB,C,E,F,GA,B,C,G,H B,C,D,G,H B,C,E,G,H A,B,C,E,IB,C,D,E,I B,C,E,G,I B,C,E,F,I

A,B,C,D,E,G A,B,C,D,E,FA,B,C,E,F,G B,C,D,E,F,GA,B,C,D,G,H A,B,C,E,G,H B,C,D,E,G,H B,C,E,F,G,H A,B,C,D,E,I A,B,C,E,G,I B,C,D,E,G,I A,B,C,E,F,IB,C,D,E,F,I B,C,E,F,G,IB,C,E,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,C,E,F,G,H B,C,D,E,F,G,H A,B,C,D,E,G,IA,B,C,D,E,F,I A,B,C,E,F,G,IB,C,D,E,F,G,IA,B,C,E,G,H,I B,C,D,E,G,H,I B,C,E,F,G,H,IB,C,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IB,C,D,E,F,G,H,IA,B,C,E,G,H,I,JB,C,D,E,G,H,I,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,E,F A,B,C,E,F,HA,B,C,E,F,IA,B,C,D,E,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,E,F,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J

ID zAMK2D5LDmq9X37r
acc genotypes 30
peaks no back 2

removed edges 3
prop rem edges 0.057
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A,B,C,D,E,FA,B,C,E,F,HA,B,C,E,F,IA,B,C,D,E,I

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,E,F,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,B,C,D,G A,B,C,D,EA,B,C,E,GA,B,C,G,H A,B,C,E,F

A,B,C,D,E,GA,B,C,D,G,H A,B,C,E,G,H A,B,C,D,E,FA,B,C,E,F,GA,B,C,G,H,IA,B,C,G,H,J

A,B,C,D,E,G,H A,B,C,D,E,F,GA,B,C,E,F,G,HA,B,C,D,G,H,I A,B,C,E,G,H,IA,B,C,D,G,H,J A,B,C,E,G,H,JA,B,C,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,G,H,J A,B,C,E,F,G,H,JA,B,C,D,G,H,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J

ID ZIBdVWiOnxT3sPfI
acc genotypes 45
peaks no back 7

removed edges 11
prop rem edges 0.116
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A,B,C,D,G A,B,C,D,EA,B,C,E,GA,B,C,G,H A,B,C,E,F

A,B,C,D,E,GA,B,C,D,G,H A,B,C,E,G,H A,B,C,D,E,FA,B,C,E,F,GA,B,C,G,H,I A,B,C,G,H,J

A,B,C,D,E,G,H A,B,C,D,E,F,GA,B,C,E,F,G,HA,B,C,D,G,H,I A,B,C,E,G,H,IA,B,C,D,G,H,J A,B,C,E,G,H,JA,B,C,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,B,C,D,E,G,H,J A,B,C,E,F,G,H,JA,B,C,D,G,H,I,J A,B,C,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



Root

A

B C D

E F G

HI J

WT

A

A,B A,CA,D

A,B,CA,B,D A,C,D A,C,G

A,B,C,D A,B,C,G A,C,D,G

A,B,C,D,E A,B,C,D,F A,B,C,D,G A,C,D,G,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,E,I A,B,C,D,G,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,F,G,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID zJtfsaG9cK5j5Hnm
acc genotypes 34
peaks no back 5

removed edges 12
prop rem edges 0.19

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A

A,B A,CA,D

A,B,CA,B,D A,C,D A,C,G

A,B,C,D A,B,C,GA,C,D,G

A,B,C,D,E A,B,C,D,F A,B,C,D,G A,C,D,G,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,E,I A,B,C,D,G,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,F,G,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



Root

A B

C

D E

FG

HI J

WT

A B CD

A,B A,C B,CA,D B,D C,D C,E

A,B,CA,B,D A,C,D B,C,D A,C,E B,C,E C,D,E

A,B,C,D A,B,C,E A,C,D,E B,C,D,E

A,B,C,D,E

A,B,C,D,E,FA,B,C,D,E,G

A,B,C,D,E,F,G A,B,C,D,E,F,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J

ID ZKH10YvDZGVfsdHAY
acc genotypes 35
peaks no back 6

removed edges 9
prop rem edges 0.129

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB CD

A,B A,CB,C A,DB,D C,D C,E

A,B,CA,B,D A,C,DB,C,D A,C,EB,C,E C,D,E

A,B,C,D A,B,C,E A,C,D,EB,C,D,E

A,B,C,D,E

A,B,C,D,E,FA,B,C,D,E,G

A,B,C,D,E,F,G A,B,C,D,E,F,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID 103oxrJDcbfc2YpKa
acc genotypes 162
peaks no back 57

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

ABC D E F G

A,C A,F A,GB,C B,D B,E B,F B,GC,D C,EC,F C,GD,ED,FD,GD,H F,H G,J

A,B,FA,C,D A,C,F A,C,GA,D,FB,C,D B,C,EB,C,F B,C,GB,C,H B,C,I B,D,EB,D,F B,D,GB,D,H B,F,GB,F,HB,F,I B,F,J B,G,I B,G,JC,D,EC,D,F C,D,GC,D,H C,E,F C,E,HC,E,I C,F,GC,F,I C,F,J C,G,I C,G,JD,E,FD,F,GD,G,H D,G,J E,G,JF,G,H F,G,J

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,C,H A,B,D,F A,B,D,GA,C,D,F B,C,D,EB,C,D,F B,C,D,GB,C,D,HB,C,D,I B,C,E,F B,C,E,GB,C,E,J B,C,F,GB,C,F,I B,C,F,J B,D,E,F B,D,E,G B,D,F,GB,D,F,HB,D,F,J B,D,G,I B,D,G,JB,E,F,GB,F,G,H B,F,G,I B,F,G,JC,D,E,F C,D,E,I C,D,E,JC,D,F,H C,D,F,I C,E,F,I C,F,G,H C,F,G,J D,F,G,J

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,E,HA,B,C,E,J A,B,C,F,GA,B,C,H,J A,B,D,F,G A,B,D,G,H A,B,F,G,IA,C,D,E,I A,D,F,G,JB,C,D,E,F B,C,D,E,GB,C,D,E,I B,C,D,E,J B,C,D,F,GB,C,D,F,I B,C,D,F,J B,C,D,G,IB,C,E,F,IB,C,E,F,J B,C,E,G,J B,D,E,F,GB,D,E,F,HB,D,E,F,I B,D,E,G,H B,D,F,G,H B,D,F,G,JB,D,G,H,JC,D,E,F,JC,D,E,H,IC,D,E,I,J C,D,F,G,J

A,B,C,D,E,F A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,F,J A,B,C,E,F,H A,B,D,E,F,GA,C,D,E,F,I B,C,D,E,F,GB,C,D,E,F,J B,C,D,E,H,J B,C,D,F,G,H B,C,D,F,G,JB,C,D,F,H,J B,C,E,F,I,J B,D,E,F,G,JC,D,E,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,F,G,HA,B,C,D,F,G,IB,C,D,E,F,I,J B,C,D,F,G,H,JB,C,D,F,G,I,J
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0
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ID 10aJ10EAqKH7VA3ccp
acc genotypes 79
peaks no back 26

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B

A,C A,E B,C B,DB,E B,GB,H B,I

A,B,E A,B,GA,C,D A,C,E A,C,FA,C,H A,C,IA,C,J B,C,EB,C,I B,D,E B,D,GB,E,I B,E,J

A,B,C,D A,B,C,EA,B,C,I A,B,D,E A,B,G,IA,C,D,EA,C,D,I A,C,E,FA,C,E,IA,C,E,J B,C,D,EB,C,D,I B,C,E,F B,C,E,H B,D,E,F B,D,E,I B,E,F,JB,E,I,J

A,B,C,D,EA,B,C,D,I A,B,C,E,FA,B,C,E,I A,B,D,E,F A,B,D,E,IA,B,D,E,JA,C,D,E,H A,C,D,E,JA,C,E,G,IA,C,E,G,J B,C,D,E,I B,C,E,F,JB,C,E,H,I B,D,E,G,I B,D,E,I,J

A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,J A,B,C,E,F,JA,B,C,E,G,IA,B,C,E,G,J A,B,C,E,H,I A,B,D,E,G,IA,B,D,E,I,JA,C,D,E,H,IA,C,E,G,I,J B,C,D,E,I,J B,D,E,F,I,J

A,B,C,D,E,G,J A,B,C,D,E,H,I A,B,C,D,E,I,J A,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,G,I,J

A,B,C,D,E,H,I,J



0

0

0

ID 10fyev4yPOAHqV3G4
acc genotypes 72
peaks no back 33

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

ABC DE F G

A,E A,F A,GA,JB,C B,F B,G C,GD,F D,GE,F E,GF,GF,I F,J G,HG,I G,J

A,B,C A,C,G A,D,GA,E,G A,G,HA,G,J B,D,GB,E,G B,G,HC,E,G C,F,G C,G,J D,F,G D,G,HD,G,JE,F,J E,G,H F,G,HF,G,I G,H,IG,H,J

A,B,C,G A,B,D,GA,B,E,G A,C,D,G A,C,F,GA,C,G,H A,C,G,J A,D,F,GA,D,G,JA,E,F,G A,E,G,H A,F,G,HA,F,G,I A,G,H,I B,C,G,HB,D,G,I B,G,H,IC,D,F,G D,F,G,HE,G,H,I

A,B,C,G,HA,B,D,E,GA,C,E,F,GA,E,G,H,I A,G,H,I,J



0

0

0

ID 10NjHwdZ4eQZuBASX
acc genotypes 326
peaks no back 116

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD EF G H IJ

A,B A,DA,F A,G A,H A,IA,JB,CB,DB,F B,G B,H B,IB,JC,EC,F C,G C,H C,IC,JD,ED,F D,G D,H D,ID,JE,F E,G E,H E,IE,J F,IF,JG,H G,IG,J H,IH,J I,J

A,B,D A,B,G A,B,H A,B,IA,B,JA,C,D A,C,EA,C,F A,C,G A,C,H A,C,IA,C,JA,D,E A,D,G A,D,H A,D,IA,E,F A,E,G A,E,IA,E,J A,F,IA,F,JA,G,H A,G,IA,G,J A,H,IA,H,J A,I,JB,C,E B,C,G B,C,JB,D,G B,D,HB,F,GB,F,H B,H,IC,D,F C,D,G C,D,H C,D,IC,E,GC,E,H C,E,IC,E,JC,F,J C,G,H C,G,IC,H,J C,I,JD,E,F D,E,JD,F,G D,F,H D,G,H D,G,ID,G,J D,H,ID,H,J D,I,JE,G,H E,G,IE,H,J F,G,I F,H,IG,H,J H,I,J

A,B,C,D A,B,C,E A,B,C,JA,B,D,E A,B,D,J A,B,F,J A,B,I,JA,C,D,F A,C,D,G A,C,D,H A,C,D,IA,C,E,F A,C,E,G A,C,E,JA,C,F,G A,C,G,H A,C,G,I A,C,H,JA,D,E,G A,D,E,IA,D,E,JA,D,F,H A,D,F,IA,D,F,JA,D,G,H A,D,G,J A,D,H,IA,D,I,JA,E,H,J A,F,G,IA,F,H,IA,F,H,J A,G,H,IA,G,H,J A,G,I,JB,C,D,E B,C,D,G B,C,D,H B,C,D,JB,C,E,G B,C,E,H B,C,E,JB,C,F,H B,C,G,JB,D,E,G B,D,I,JB,E,G,H B,G,H,JC,D,E,F C,D,E,JC,D,F,G C,D,G,H C,D,G,IC,D,G,J C,D,H,IC,D,H,J C,D,I,JC,E,G,H C,E,H,JC,F,H,J C,G,H,J D,E,I,JD,F,G,ID,F,G,J D,G,H,ID,G,H,J D,G,I,J D,H,I,JE,G,H,J F,G,H,I F,H,I,J

A,B,C,D,GA,B,C,E,I A,B,C,E,JA,B,C,F,H A,B,C,G,JA,B,C,H,J A,B,C,I,JA,B,D,E,JA,B,D,G,H A,B,D,I,JA,B,E,F,J A,B,F,G,IA,B,G,I,JA,B,H,I,JA,C,D,E,F A,C,D,E,IA,C,D,E,J A,C,D,F,IA,C,D,G,H A,C,D,G,I A,C,D,G,J A,C,E,F,JA,C,E,G,H A,C,E,G,J A,C,E,I,JA,C,F,G,H A,C,G,I,JA,C,H,I,JA,D,E,F,G A,D,E,G,IA,D,E,I,J A,D,F,G,IA,D,F,G,J A,D,G,H,IA,D,G,H,J A,D,G,I,J A,E,F,G,IA,E,G,H,IA,E,H,I,J A,F,G,H,I A,F,G,I,JB,C,D,E,GB,C,D,E,H B,C,D,F,G B,C,D,G,I B,C,D,G,J B,C,D,I,JB,C,F,G,H B,C,F,G,JB,E,G,H,I B,E,G,H,J B,F,G,H,IC,D,E,F,G C,D,E,G,J C,D,E,I,JC,D,F,G,H C,D,F,H,J C,D,F,I,JC,D,G,H,IC,D,G,H,J C,D,H,I,JC,E,G,H,JD,E,F,G,J D,E,G,H,I F,G,H,I,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,F,IA,B,C,D,G,JA,B,C,E,G,I A,B,C,E,G,JA,B,C,E,H,JA,B,C,F,G,H A,B,D,E,F,J A,B,D,F,I,JA,B,D,H,I,J A,B,F,G,H,IA,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,G,H A,C,D,E,H,JA,C,D,F,G,H A,C,D,F,G,IA,C,D,F,H,J A,C,D,F,I,JA,C,D,G,H,I A,C,D,G,I,J A,C,E,F,G,IA,C,E,F,G,JA,C,E,G,H,I A,C,F,G,H,IA,D,E,F,G,H A,D,E,G,H,IA,D,E,H,I,J A,D,F,G,H,I A,E,F,G,H,IA,E,G,H,I,J B,C,D,E,G,JB,C,D,F,G,H B,C,D,F,G,JB,C,D,G,H,I B,C,D,G,H,JB,C,D,G,I,J B,C,E,F,G,J C,D,E,H,I,JC,D,F,G,H,J C,D,F,G,I,JC,D,F,H,I,JC,D,G,H,I,J

A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,F,G,H A,B,C,D,G,H,J A,B,C,D,H,I,JA,B,C,E,F,G,HA,B,C,F,G,H,J A,B,D,F,G,H,IA,B,D,F,H,I,J A,C,D,E,F,G,IA,C,D,E,G,I,J A,C,D,F,G,H,IA,C,D,F,G,H,J A,C,D,F,G,I,JA,C,D,F,H,I,JA,C,D,G,H,I,J A,D,E,F,H,I,J A,D,E,G,H,I,JB,C,D,E,G,I,J B,C,D,F,G,H,JB,C,D,G,H,I,J C,D,E,F,H,I,J

A,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,J A,B,D,F,G,H,I,J

A,B,C,D,E,F,G,H,J
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ID 10rm10ycggF6sUPqCV
acc genotypes 330
peaks no back 87

removed edges NA
prop rem edges NA

1.0
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Number of mutated genes
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WT

A B CDE F G H I

A,CA,DA,E A,F A,G A,IB,CB,D B,F B,G B,IC,G C,H C,ID,F D,G D,H D,IE,G E,HF,G F,I G,H G,IG,J H,I

A,B,CA,B,DA,B,F A,B,IA,C,DA,C,F A,C,H A,C,IA,D,H A,D,IA,D,JA,E,G A,F,G A,F,IB,C,F B,C,G B,C,HB,D,F B,F,GB,F,J B,G,I B,H,IC,D,G C,D,IC,F,G C,F,HC,F,I C,H,JD,E,FD,E,G D,F,GD,F,J D,G,H D,H,IE,F,IE,G,I E,H,IF,G,HF,G,IF,G,J F,H,I H,I,J

A,B,C,DA,B,C,F A,B,C,G A,B,C,H A,B,C,IA,B,D,F A,B,D,G A,B,D,HA,B,E,G A,B,F,GA,B,F,J A,B,H,IA,C,D,F A,C,D,G A,C,D,HA,C,F,G A,C,F,HA,C,F,IA,C,G,H A,C,G,IA,C,I,JA,D,E,FA,D,E,G A,D,F,G A,D,F,I A,D,I,JA,F,G,HA,F,G,I A,F,H,IB,C,D,GB,C,E,FB,C,F,G B,C,F,HB,C,G,HB,C,G,IB,D,E,G B,D,F,G B,D,G,H B,D,H,I B,E,H,IB,F,G,HB,F,G,J B,F,H,IB,G,H,IC,D,E,G C,D,F,G C,D,F,HC,D,F,IC,D,F,J C,D,G,H C,D,H,I C,E,H,IC,F,G,I D,E,H,ID,F,G,HD,F,G,J D,F,H,ID,G,H,I D,H,I,JE,F,G,I E,G,H,IF,G,H,J F,H,I,J

A,B,C,D,EA,B,C,D,F A,B,C,D,G A,B,C,D,HA,B,C,E,FA,B,C,E,G A,B,C,F,G A,B,C,F,HA,B,C,G,H A,B,C,G,IA,B,D,E,FA,B,D,E,G A,B,D,F,G A,B,D,F,I A,B,D,G,H A,B,D,H,IA,B,E,F,G A,B,E,G,HA,B,F,G,H A,B,F,H,IA,C,D,E,FA,C,D,E,G A,C,D,F,G A,C,D,F,HA,C,E,F,G A,C,E,F,HA,C,E,F,I A,C,F,G,HA,C,F,G,J A,C,F,H,IA,D,E,F,G A,D,E,F,H A,D,E,H,IA,D,F,G,H A,E,F,G,H A,E,G,H,IA,F,H,I,JB,C,D,E,F B,C,D,F,G B,C,D,F,HB,C,D,G,HB,C,D,G,J B,C,E,H,IB,C,F,G,HB,C,F,G,J B,C,G,H,I B,D,E,G,H B,D,E,H,IB,D,F,G,H B,D,F,H,I B,D,G,H,IB,D,G,H,J B,E,F,H,IB,E,G,H,IB,F,H,I,J C,D,E,H,IC,D,F,G,HC,D,F,G,J C,D,F,H,J C,D,H,I,JD,E,F,G,H D,E,G,H,ID,F,G,H,J E,F,G,H,I

A,B,C,D,E,F A,B,C,D,F,G A,B,C,D,F,HA,B,C,D,F,I A,B,C,D,G,H A,B,C,D,G,IA,B,C,D,G,J A,B,C,D,H,JA,B,C,E,F,G A,B,C,E,F,I A,B,C,E,G,H A,B,C,E,G,IA,B,C,E,G,J A,B,C,F,G,H A,B,C,G,H,IA,B,C,G,H,J A,B,C,G,I,JA,B,D,E,F,G A,B,D,E,F,H A,B,D,E,H,IA,B,D,F,G,HA,B,D,F,G,I A,B,D,G,H,IA,B,E,F,G,J A,B,E,F,H,IA,B,E,G,H,IA,B,F,G,H,IA,C,D,E,F,GA,C,D,E,G,I A,C,D,E,H,IA,C,D,F,G,HA,C,D,F,G,J A,C,D,F,H,I A,C,D,F,H,J A,C,D,H,I,JA,C,F,G,H,I A,C,F,H,I,JA,D,F,H,I,J A,E,F,G,H,IB,C,D,E,G,H B,C,D,E,H,IB,C,D,F,G,HB,C,D,F,G,J B,C,D,G,H,I B,C,D,H,I,J B,C,E,F,H,IB,C,E,G,H,IB,C,E,H,I,J B,D,E,F,H,IB,D,E,G,H,IB,D,F,G,H,J B,D,F,H,I,J B,D,G,H,I,J B,E,F,H,I,JC,D,E,H,I,JC,D,F,G,H,IC,D,F,G,H,J C,D,F,H,I,J C,D,G,H,I,J C,E,F,G,H,ID,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,I A,B,C,D,E,G,H A,B,C,D,E,H,IA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,G,H,J A,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,G,H,IA,B,C,F,G,H,IA,B,C,F,G,H,J A,B,C,F,H,I,JA,B,D,E,F,G,J A,B,D,E,F,H,IA,B,D,E,G,H,I A,B,D,E,H,I,JA,B,D,F,G,H,I A,B,D,F,H,I,J A,B,E,F,G,H,IA,C,D,E,F,G,J A,C,D,E,H,I,JA,C,D,F,G,H,IA,C,D,F,G,H,JA,C,D,F,G,I,J A,C,D,F,H,I,J A,C,D,G,H,I,J A,C,E,F,G,H,IB,C,D,E,F,G,H B,C,D,E,F,H,IB,C,D,E,G,H,IB,C,D,F,G,H,IB,C,D,F,G,H,J B,C,D,F,H,I,J B,C,D,G,H,I,J B,C,E,G,H,I,J B,D,E,F,G,H,I B,D,E,F,H,I,JC,D,E,F,G,H,IC,D,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,D,F,G,I,J A,B,C,D,F,H,I,J A,B,C,D,G,H,I,J A,B,C,E,G,H,I,J A,B,D,E,F,G,H,IA,B,D,F,G,H,I,J A,C,D,E,F,G,H,IA,C,D,F,G,H,I,J A,C,E,F,G,H,I,J B,C,D,E,F,G,H,IB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,J



0

0

0

ID 10yJX7cQ5FF31Qv6f
acc genotypes 95
peaks no back 36

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A BC DE FG H

A,E B,DB,E B,FB,HC,E D,E D,FD,GD,IE,G E,HE,IE,J F,IG,I H,J

A,D,E A,D,FA,F,IB,C,DB,C,E B,D,E B,D,FB,D,GB,D,HB,D,I B,E,FB,E,GB,E,I B,F,IB,H,J C,D,FC,E,HC,E,I D,E,FD,E,G D,E,HD,E,J D,F,ID,G,ID,G,JE,G,IE,G,JE,I,J F,H,IH,I,J

A,B,D,FB,C,D,E B,C,D,IB,C,E,F B,C,E,H B,C,E,I B,D,E,FB,D,E,GB,D,E,HB,D,E,I B,D,G,IB,D,H,I B,D,H,JB,D,I,J B,E,G,IC,D,E,H D,E,F,JD,E,G,I D,F,G,I D,H,I,J E,F,H,IE,H,I,J

B,C,D,E,F B,C,D,G,IB,C,E,F,G B,C,E,G,IB,C,E,H,I B,D,E,F,HB,D,E,F,IB,D,E,H,IB,D,E,I,J B,E,F,G,I B,E,F,H,ID,E,G,H,I D,E,H,I,J

B,C,D,E,F,GB,C,D,E,F,J B,C,D,E,H,I B,D,E,F,G,I



0

0

0

ID 1aUzp7cAshgfTlCQ
acc genotypes 44
peaks no back 16

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,B A,CA,D B,CB,DB,FB,G C,D C,H C,I C,J E,J

A,B,CA,B,D A,C,DA,D,E A,D,F B,C,DB,D,F B,E,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,GA,B,C,I A,B,E,JA,C,D,E A,C,D,GB,C,D,E B,C,D,H

A,B,C,D,E A,B,C,D,F A,B,C,D,GA,B,C,D,H A,B,C,D,J

A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,G,I



0

0
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ID 1QFuLHW10HcmHRTX10
acc genotypes 217
peaks no back 81

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E F G H I J

A,CA,G A,H A,I A,JB,E B,G B,IC,D C,F C,H C,I C,JD,E E,F E,G E,I E,JF,G F,H F,I G,I G,JH,I

A,B,JA,C,D A,C,G A,C,I A,C,JA,D,G A,D,JA,E,G A,E,I A,E,JA,F,G A,F,H A,F,I A,F,JA,G,H A,I,J B,C,JB,D,IB,E,F B,F,G B,F,IB,G,JB,H,I B,I,JC,D,H C,D,JC,E,F C,E,I C,E,JC,F,G C,F,H C,F,JC,G,H C,G,JC,H,I C,I,JD,E,H D,E,ID,G,I D,H,IE,F,I E,G,I E,H,I E,I,JF,G,H F,G,JF,H,IF,I,J

A,B,C,JA,B,F,HA,B,G,H A,B,H,IA,C,D,F A,C,D,G A,C,D,IA,C,E,I A,C,E,JA,C,F,I A,C,G,JA,C,H,I A,C,I,JA,D,E,G A,D,E,I A,D,E,JA,D,G,H A,E,F,IA,E,G,H A,E,G,I A,E,H,JA,F,G,H A,F,H,I A,F,I,JA,G,H,I A,H,I,JB,C,F,G B,C,H,JB,C,I,JB,D,E,IB,D,F,G B,D,G,I B,D,H,IB,E,G,IB,E,H,I B,F,G,IB,F,H,IB,G,H,I C,D,E,JC,D,F,G C,D,F,H C,D,I,J C,E,G,JC,F,G,H C,F,G,JC,F,H,J C,G,H,JC,G,I,J D,F,G,JD,G,H,I D,G,I,JE,F,G,I E,H,I,J F,G,H,JF,H,I,J

A,B,C,D,I A,B,C,E,JA,B,C,H,I A,B,C,I,JA,B,D,G,H A,B,D,H,IA,B,E,G,IA,B,F,H,IA,B,F,H,J A,B,F,I,JA,B,H,I,J A,C,D,E,JA,C,D,F,H A,C,D,F,I A,C,D,G,JA,C,D,H,I A,C,D,I,JA,C,E,I,J A,C,F,G,JA,C,F,H,I A,C,F,I,J A,C,G,I,JA,C,H,I,JA,D,E,G,IA,D,G,H,J A,E,G,H,IA,F,G,H,I A,F,H,I,JA,G,H,I,J B,C,E,H,I B,C,E,H,JB,C,E,I,JB,C,F,G,H B,C,G,H,JB,D,E,H,I B,F,G,H,JC,D,E,G,JC,D,F,G,JC,D,F,H,J C,D,G,I,J C,E,F,G,JC,E,F,H,J C,E,G,I,JD,E,F,G,I D,F,G,H,JD,F,G,I,JD,G,H,I,JE,F,G,I,J E,G,H,I,J F,G,H,I,J

A,B,C,D,E,JA,B,C,D,G,IA,B,C,F,G,HA,B,E,F,H,J A,B,E,F,I,JA,B,F,G,I,JA,C,D,E,G,I A,C,D,E,G,JA,C,E,H,I,JA,C,G,H,I,JA,D,E,G,H,I B,C,E,F,G,JB,C,E,F,I,J C,D,E,F,G,J C,D,F,G,H,JC,E,F,G,H,J

A,B,C,D,E,F,J A,B,C,D,E,H,JA,B,C,E,F,G,H A,B,C,G,H,I,JA,B,D,F,G,I,J A,B,E,F,H,I,J A,C,D,E,H,I,JA,C,E,G,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,H,JA,B,C,E,F,G,H,J A,B,C,E,F,H,I,J

A,B,C,D,E,F,H,I,J
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ID 2HoRF1oKBcGNaQYL
acc genotypes 597
peaks no back 113

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
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ID 2Ytm5OoPJh10HnzIe
acc genotypes 52
peaks no back 13

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B

A,I B,EB,J

B,E,F

B,C,E,FB,E,F,I

A,B,C,E,FA,B,E,F,I B,C,D,E,FB,C,E,F,GB,C,E,F,HB,C,E,F,I B,C,E,F,JB,D,E,F,IB,E,F,G,I

A,B,C,E,F,GA,B,C,E,F,IA,B,D,E,F,IA,B,E,F,G,IA,B,E,F,H,IA,B,E,F,I,J B,C,D,E,F,I B,C,D,E,F,J B,C,E,F,H,JB,D,E,F,G,I B,D,E,F,H,IB,E,F,G,H,I

A,B,C,E,F,G,IA,B,C,E,F,H,IA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,E,F,G,H,IA,B,E,F,G,I,J B,C,D,E,F,G,JB,C,E,F,G,H,I B,D,E,F,G,H,I

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,E,F,G,H,IA,B,C,E,F,H,I,JA,B,D,E,F,G,H,IB,C,D,E,F,G,H,IB,C,E,F,G,H,I,J B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0
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0

ID 2yuFuKxbV3XC3194
acc genotypes 282
peaks no back 63

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB C DE F G H

A,B A,C A,DA,E A,F A,GB,E B,F B,G B,HC,F C,GD,E D,F D,G D,HE,F E,G F,G F,HG,H

A,B,D A,B,F A,B,G A,B,HA,C,E A,C,GA,D,E A,E,F A,E,G A,F,G A,F,HA,G,HB,C,F B,C,GB,D,E B,D,F B,D,GB,E,F B,E,G B,F,G B,F,HB,F,IB,F,J B,G,JC,D,E C,D,G C,D,HC,E,F C,E,G C,F,GD,E,F D,E,G D,E,HD,E,J D,F,G D,F,HD,G,HE,F,G F,G,HF,G,I

A,B,C,F A,B,C,HA,B,D,E A,B,D,F A,B,D,G A,B,D,HA,B,E,F A,B,E,G A,B,F,GA,B,F,IA,B,F,J A,B,G,JA,C,D,E A,C,D,G A,C,D,HA,C,E,G A,C,F,GA,D,E,G A,D,E,H A,D,F,HA,E,F,G A,E,F,HA,E,F,IA,E,F,J A,F,G,HB,C,D,G B,C,D,HB,C,E,F B,C,E,G B,C,F,G B,C,F,IB,D,E,F B,D,E,GB,D,E,J B,D,F,G B,D,F,HB,E,F,GB,E,F,JC,D,E,F C,D,E,GC,D,E,IC,D,E,J C,D,F,G C,D,F,HC,D,G,HC,D,G,J C,E,F,GC,E,F,J C,F,G,HD,E,F,G D,E,F,HD,E,F,J D,E,G,J D,F,G,HD,F,G,J

A,B,C,D,E A,B,C,D,G A,B,C,D,HA,B,C,E,F A,B,C,E,G A,B,C,E,HA,B,C,F,HA,B,C,F,I A,B,C,G,JA,B,D,E,F A,B,D,E,GA,B,D,E,J A,B,D,F,G A,B,D,F,HA,B,D,F,IA,B,D,F,J A,B,E,F,G A,B,E,F,HA,B,E,G,HA,C,D,E,F A,C,D,E,G A,C,D,E,HA,C,D,E,I A,C,D,F,HA,C,E,F,GA,C,E,F,J A,C,E,G,HA,C,E,G,J A,C,F,G,HA,D,E,F,G A,D,E,F,HA,D,E,G,H A,D,F,G,HA,D,F,H,IA,E,F,G,J B,C,D,E,G B,C,D,E,HB,C,D,E,I B,C,D,F,G B,C,D,F,HB,C,D,F,IB,C,D,G,IB,C,E,F,G B,C,E,F,IB,C,E,G,J B,C,F,G,IB,C,F,I,JB,D,E,F,G B,D,F,G,HC,D,E,F,G C,D,E,G,HC,D,E,G,J C,D,F,G,HC,D,F,G,J C,D,F,H,JC,D,G,H,IC,E,F,H,J D,E,F,G,I

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,HA,B,C,D,G,HA,B,C,D,G,IA,B,C,E,F,G A,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,J A,B,C,F,G,HA,B,C,F,G,I A,B,C,F,H,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,J A,B,D,E,G,H A,B,D,F,G,HA,B,D,F,G,IA,C,D,E,F,GA,C,D,E,F,IA,C,D,E,F,J A,C,D,E,G,HA,C,D,E,G,J A,C,D,E,H,IA,C,D,E,H,J A,C,D,F,G,HA,C,D,F,H,IA,C,E,F,G,HA,C,E,F,G,J A,C,E,G,H,JA,D,E,F,G,I A,D,F,G,H,JB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,G,HB,C,D,E,G,I B,C,D,F,G,HB,C,D,F,G,I B,C,D,F,H,JB,C,E,F,G,IB,C,E,F,G,J B,C,E,F,H,IB,C,F,H,I,JB,D,E,F,G,HB,D,E,F,G,IC,D,E,F,G,I C,D,E,F,G,J C,D,E,G,H,ID,E,F,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,JA,B,C,D,F,G,H A,B,C,D,F,H,JA,B,C,E,F,G,J A,B,D,E,F,G,I A,B,D,E,F,H,JA,B,D,F,G,H,JA,C,D,E,F,G,HA,C,D,E,F,G,J A,C,D,E,G,H,I A,C,D,E,G,H,JA,C,D,E,G,I,J A,C,D,F,G,H,IA,C,E,F,G,H,J A,D,E,F,G,H,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,G,I,J B,C,D,F,G,H,JB,D,E,F,G,H,IC,D,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,C,E,F,G,H,J A,B,D,E,F,G,H,I A,C,D,E,F,G,H,I A,C,D,E,F,G,H,J B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID 341bQ6tMBQ3wbqIX
acc genotypes 204
peaks no back 68

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B C DE F

A,FB,C B,DB,E B,FC,DC,I D,FD,H E,FE,IE,J F,GF,I F,J

A,D,FA,D,HA,E,IA,E,J A,F,GB,C,DB,C,EB,C,G B,C,I B,D,F B,D,GB,D,IB,D,J B,E,FB,E,IB,E,J B,F,IC,D,E C,D,FC,D,IC,D,JC,E,J C,I,J D,E,FD,E,J D,F,GD,F,H D,F,IE,F,IE,I,J F,G,I F,G,J F,H,J

A,B,C,E A,B,D,F A,B,F,GA,C,D,FA,C,D,JA,C,I,J A,D,E,FA,D,E,I A,D,E,J A,D,F,J A,E,F,GA,E,F,IA,E,F,J A,F,G,IB,C,D,E B,C,D,IB,C,E,G B,C,F,IB,D,E,J B,D,F,GB,D,F,I B,D,F,JB,D,H,IB,E,G,J B,F,G,IC,D,E,FC,D,E,IC,D,E,J C,D,F,GC,D,F,JC,D,I,JC,E,F,JC,E,H,J C,E,I,J C,F,I,J C,H,I,J D,E,F,GD,E,F,I D,F,H,I E,F,G,IE,F,H,I E,F,I,JE,H,I,J F,G,H,I F,G,H,J

A,B,C,D,FA,B,C,D,J A,B,D,F,GA,B,D,F,J A,B,E,F,GA,B,F,G,HA,B,F,G,I A,B,F,G,JA,C,D,E,FA,C,D,E,J A,C,D,F,G A,C,D,F,HA,C,D,F,IA,C,E,F,J A,D,E,F,HA,D,E,G,I A,D,E,H,J A,D,F,G,IA,D,F,H,JA,D,F,I,J A,E,F,G,I A,E,F,G,JA,E,F,H,I A,F,G,H,JB,C,D,E,FB,C,D,E,IB,C,D,E,J B,C,D,F,I B,C,D,F,JB,C,D,G,I B,C,D,H,IB,C,D,I,J B,C,F,G,IB,C,F,H,I B,D,E,F,GB,D,E,F,I B,D,E,H,I B,D,F,G,JB,D,F,H,I B,F,G,H,IB,F,G,I,JC,D,E,F,H C,D,E,F,IC,D,E,F,J C,D,F,H,J C,D,F,I,JC,D,H,I,J D,E,F,H,I D,E,F,I,J D,F,G,H,IE,F,G,I,J

A,B,C,D,E,F A,B,C,D,F,HA,B,C,D,I,J A,B,C,E,F,GA,B,C,E,F,J A,B,D,E,F,GA,B,D,E,F,I A,B,D,E,F,J A,B,D,F,I,J A,B,E,F,G,I A,B,E,F,G,J A,B,F,G,H,JA,B,F,G,I,JA,C,D,E,F,G A,C,D,E,F,IA,C,D,E,F,J A,C,D,F,H,I A,C,E,F,H,I A,D,E,F,H,JA,D,E,F,I,J A,E,F,G,H,JB,C,D,E,F,IB,C,D,F,G,I B,C,D,F,I,JB,C,D,G,I,J B,C,D,H,I,J B,D,E,F,G,HB,D,E,F,G,JB,D,F,G,H,J B,D,F,G,I,JC,D,E,F,I,J

A,B,C,D,E,F,I A,B,C,E,F,H,I A,B,D,E,F,I,J A,B,D,F,G,H,JA,B,D,F,G,I,J A,B,E,F,G,H,JA,B,E,F,G,I,J A,B,F,G,H,I,JA,C,D,F,H,I,J A,D,E,F,H,I,JB,C,D,E,F,G,I B,C,D,E,F,I,JB,C,D,E,G,I,J B,D,E,F,G,H,J B,D,F,G,H,I,JC,D,E,F,G,I,J

A,B,D,F,G,H,I,JB,C,D,E,F,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,H,I,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0
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ID 3ageR5lDF1410rU5i
acc genotypes 51
peaks no back 25

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A BC

A,E A,I B,C B,D B,FB,H B,JC,DC,F C,G

A,B,FA,B,I A,C,G B,C,D B,E,F B,F,IB,H,IC,D,F C,D,GC,D,IC,F,HC,F,J

A,B,C,D A,B,F,IA,B,G,I A,C,F,J B,C,D,F B,C,D,H B,C,D,I B,E,F,IC,D,E,I C,D,F,G C,D,G,IC,F,I,J

A,B,D,F,I A,B,E,F,I A,B,F,H,I A,B,F,I,JA,C,F,I,J B,C,D,E,H B,C,E,F,I B,D,E,F,I

A,B,C,F,H,I A,B,C,F,I,JA,B,F,H,I,JB,C,D,E,G,H

B,C,D,E,F,G,H



0

0

0

ID 3PJ410K7y10k7imair
acc genotypes 921
peaks no back 50

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

3.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s



0

0

0

ID 3r101LFQ84LQ4QX2E
acc genotypes 66
peaks no back 29

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A BC D E F

A,FB,C B,DB,E B,FB,G C,DC,J D,F E,F F,I

A,C,FA,D,F A,F,JB,D,FB,D,G B,D,H B,D,J B,E,FB,E,G B,F,GC,D,FC,D,HC,E,J C,I,J D,F,H

A,B,D,H A,C,D,F A,C,F,JA,D,F,GA,D,F,H B,C,D,FB,C,D,J B,D,F,GB,D,F,H B,D,F,IB,D,F,J B,D,G,J C,D,F,HC,D,H,J D,F,G,H D,F,H,I

A,D,F,H,JB,C,D,H,J B,D,E,F,HB,D,E,G,JB,D,F,G,J D,E,F,H,ID,F,G,H,I

A,B,D,E,F,HA,B,D,F,G,J A,C,D,F,H,JA,D,F,H,I,JB,D,E,F,G,J B,D,F,G,H,IB,D,F,G,I,J C,D,F,G,H,I

A,B,D,F,G,H,IA,C,D,E,F,H,J



0

0

0

ID 3uTPGDsbMFbp45JR
acc genotypes 131
peaks no back 38

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

AB CD E F

A,BA,D A,E A,IB,D B,E B,FB,ID,E E,FE,GE,I E,J F,HF,I F,J

A,B,E A,B,FA,B,G A,E,FA,E,I A,F,I A,F,JA,I,JB,D,E B,D,FB,E,FB,E,GB,E,H B,E,I B,E,J B,F,G B,F,HB,F,I B,F,JC,E,ID,E,I E,F,G E,F,HE,F,IE,G,IE,H,I E,I,J F,H,I F,H,J

A,B,E,FA,B,E,GA,B,E,H A,B,E,IA,B,F,G A,B,F,HA,B,F,I A,B,F,JA,B,G,IA,D,E,I A,E,H,I A,E,I,J B,C,D,FB,C,E,I B,C,F,G B,C,F,HB,C,F,IB,D,E,I B,D,F,IB,E,F,G B,E,F,HB,E,F,IB,E,G,IB,E,H,I B,E,I,J B,F,G,IC,E,F,ID,E,F,I D,E,I,J E,F,I,J

A,B,C,D,FA,B,C,E,H A,B,C,F,G A,B,C,F,HA,B,D,E,GA,B,D,E,I A,B,D,F,HA,B,E,F,G A,B,E,F,IA,B,E,G,IA,B,E,H,I A,B,E,I,J A,B,F,G,HA,B,F,H,IA,B,F,I,JA,C,D,E,IA,D,E,F,I A,D,E,I,JA,E,F,H,I A,E,F,I,J B,C,D,E,FB,C,E,F,G B,C,E,F,HB,C,E,F,IB,D,E,F,G B,D,E,F,HB,D,E,H,I B,D,F,I,JB,E,F,G,IB,E,F,I,J E,F,G,I,J

A,B,C,D,E,FA,B,C,E,H,I A,B,C,E,I,J A,B,C,F,H,IA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,I,J A,B,D,F,H,IA,B,E,F,H,I A,B,E,F,I,J A,B,F,H,I,JA,C,D,E,F,I A,C,E,F,H,IA,D,E,F,G,I B,C,E,F,H,IB,D,E,F,H,I

A,B,D,E,F,I,J A,B,E,F,H,I,J



0
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ID 3VdNxc10SG10x5vQBJ
acc genotypes 82
peaks no back 35

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CDEFG H

A,FA,G B,CB,DB,FB,G B,HB,JD,E D,JE,FE,G E,IF,G F,HF,I F,JG,I

A,B,F A,E,FA,F,G A,F,IA,G,IA,G,J B,E,F B,E,IB,F,G B,I,JC,F,J D,E,JD,F,HD,G,I E,F,G E,F,HE,F,JE,G,J E,H,IF,G,IF,G,J

A,B,E,FA,B,F,G A,C,E,F A,D,E,JA,E,F,G A,E,F,JA,F,G,J B,C,E,F B,D,E,F B,E,F,GB,F,G,I B,F,G,JD,E,G,I D,F,G,J F,G,I,J

A,B,E,F,GA,B,E,F,JA,B,F,G,I A,D,E,F,G A,D,E,G,J A,D,E,I,JA,E,F,G,IA,F,G,I,J B,C,E,F,GB,C,F,G,J B,D,E,F,G B,E,F,G,IC,F,G,I,JD,E,G,I,J

A,B,E,F,G,H

A,B,C,E,F,G,HA,B,D,E,F,G,H A,B,E,F,G,H,I

A,B,C,D,E,F,G,H



0

0

0

ID 4Ckjy1UeVlkV4sax
acc genotypes 191
peaks no back 38

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CD E

A,B A,C A,D A,EB,CB,DB,J C,D C,EC,F D,ED,H E,F E,H

A,B,CA,B,F A,B,G A,B,HA,B,J A,C,D A,C,EA,C,FA,C,H A,D,EA,D,H A,E,F A,E,HB,C,D B,C,EB,C,FB,C,H B,D,EB,D,H B,E,F B,E,HC,D,FC,D,H C,E,F C,E,HD,E,FD,E,HD,F,HD,G,H E,F,H

A,B,C,D A,B,C,EA,B,C,FA,B,C,H A,B,C,IA,B,C,JA,B,D,F A,B,D,H A,B,E,FA,B,F,H A,C,D,FA,C,D,H A,C,E,FA,C,F,IA,C,F,JA,C,G,H A,C,H,I A,D,E,FA,D,F,HA,D,G,HA,D,H,J A,E,F,GA,E,F,HA,E,F,I A,E,G,HB,C,D,EB,C,D,FB,C,D,H B,C,D,J B,C,E,FB,C,F,GB,C,F,H B,D,E,FB,D,E,H B,E,F,GB,E,F,HB,E,F,I B,E,H,JC,D,E,F C,E,F,HD,E,H,J

A,B,C,D,E A,B,C,D,FA,B,C,D,H A,B,C,E,FA,B,C,F,GA,B,C,F,I A,B,D,E,FA,B,D,E,HA,B,D,F,HA,B,D,G,HA,B,D,H,J A,B,E,F,GA,C,D,E,FA,C,D,E,H A,C,D,F,HA,C,D,G,H A,C,D,H,I A,C,E,F,GA,C,E,F,HA,C,E,F,JA,C,F,H,JA,C,G,H,I A,D,E,F,GA,D,E,F,HA,D,E,H,JA,D,F,H,J A,E,F,G,HB,C,D,E,FB,C,D,E,HB,C,D,E,IB,C,D,F,GB,C,D,F,H B,C,D,F,JB,C,D,H,J B,C,E,F,G B,C,E,F,HB,C,E,F,IB,C,E,F,J B,D,E,F,H B,E,F,G,HC,D,E,F,H C,E,F,H,ID,E,F,H,J

A,B,C,D,E,FA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,F,GA,B,C,D,F,H A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,IA,B,C,E,F,JA,B,C,F,H,I A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,H,JA,B,D,F,G,H A,B,D,F,H,JA,B,D,G,H,J A,B,E,F,G,HA,C,D,E,F,GA,C,D,E,F,HA,C,D,E,F,JA,C,D,E,G,HA,C,D,E,H,J A,C,D,F,H,I A,C,E,F,H,IA,C,E,F,H,J A,D,E,F,G,H A,D,E,F,G,IA,D,E,F,H,J A,E,F,G,H,IB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,IB,C,D,E,F,JB,C,D,E,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,H,J A,B,C,D,F,G,HA,B,C,D,F,H,IA,B,C,D,F,H,J A,B,C,E,F,G,HA,B,C,E,F,H,I A,B,D,E,F,G,HA,C,D,E,F,G,H A,D,E,F,G,H,IB,C,D,E,F,G,HB,C,D,E,F,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,I A,B,C,D,F,G,H,J

A,B,C,D,E,F,G,H,J



0

0
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ID 4RVESRiVwzxmDTB9
acc genotypes 82
peaks no back 23

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B

A,C B,F

A,B,C A,B,FA,C,E A,C,FA,C,J B,C,F B,E,F B,F,I B,F,J

A,B,C,F A,B,F,I A,B,F,JA,C,E,FA,C,E,IA,C,E,J A,C,F,JA,C,I,J B,C,E,F B,C,F,IB,C,F,J B,E,F,I B,F,H,IB,F,I,J

A,B,C,E,FA,B,C,E,J A,B,C,F,IA,B,C,F,J A,B,E,F,J A,B,F,H,IA,B,F,I,JA,C,E,F,IA,C,E,F,JA,C,E,I,J B,C,D,F,J B,C,E,F,IB,C,E,F,J B,C,F,H,IB,C,F,I,J B,E,F,H,I

A,B,C,D,E,J A,B,C,D,F,IA,B,C,D,F,J A,B,C,E,F,IA,B,C,E,F,JA,B,C,E,I,J A,B,C,F,H,IA,B,C,F,H,J A,B,C,F,I,J A,B,F,H,I,JA,C,E,F,I,JA,C,E,H,I,J B,C,D,E,F,J B,C,D,F,G,J B,C,D,F,I,J B,C,E,F,I,J B,E,F,G,H,IB,E,F,H,I,J

A,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,F,H,J A,B,C,D,F,I,JA,B,C,E,F,G,JA,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,H,I,J A,B,C,F,H,I,J A,B,E,F,H,I,JA,B,F,G,H,I,JB,C,D,E,F,I,JB,C,D,F,G,I,J B,C,E,F,H,I,JB,E,F,G,H,I,J

A,B,C,E,F,G,H,JA,B,C,E,F,G,I,J A,B,C,E,F,H,I,JA,B,C,E,G,H,I,J A,B,C,F,G,H,I,J



0

0

0

ID 5h10KTbvYD9O10OXnK
acc genotypes 59
peaks no back 28

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A BC

A,C A,D B,C B,D B,E B,G B,IC,F C,H C,IC,J

A,B,DA,C,E A,C,GA,C,I A,C,J A,D,EA,D,G B,D,H B,D,JC,D,H C,F,IC,H,J C,I,J

A,B,D,JA,C,E,I A,C,E,J A,D,G,H B,C,D,H B,C,D,JB,D,E,H B,D,F,HB,D,G,H B,D,H,J B,D,I,JC,D,H,I C,F,I,J

A,B,C,D,JA,B,C,E,J A,B,D,G,HA,C,E,H,J B,C,D,G,H B,C,D,H,J B,C,D,I,JB,D,E,H,JB,D,G,H,JC,D,G,H,I C,F,H,I,J

A,B,C,D,H,JA,B,D,E,H,JA,B,D,F,G,HA,B,D,G,H,J B,D,E,H,I,J

A,B,C,D,F,H,JA,B,D,E,H,I,J
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ID 5w3nMqdUbSKjUyuj
acc genotypes 336
peaks no back 69

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

ABC D E F GH

A,BA,C A,DA,FA,HB,C B,E B,FD,E D,FD,GD,H E,F E,GE,H E,I F,GF,H G,J

A,B,C A,B,E A,B,FA,B,H A,C,DA,C,EA,C,FA,C,I A,D,F A,D,GA,D,H A,E,F A,E,GA,F,HB,C,DB,C,HB,C,J B,D,FB,D,H B,E,FB,E,H B,E,I B,F,GB,F,H B,F,I B,G,JC,D,FC,D,GC,D,H C,E,H C,F,H D,E,F D,F,GD,F,H D,F,J E,F,GE,F,H E,G,HF,G,HF,H,IF,H,J G,H,J

A,B,C,D A,B,C,EA,B,C,FA,B,C,HA,B,C,I A,B,D,E A,B,D,F A,B,D,GA,B,D,H A,B,E,F A,B,E,GA,B,E,H A,B,F,H A,B,G,JA,C,D,EA,C,D,F A,C,D,GA,C,D,I A,C,D,JA,C,E,F A,C,E,JA,C,F,IA,C,H,I A,D,E,F A,D,F,H A,D,F,J A,D,G,H A,E,F,GA,E,F,H A,E,G,I A,E,G,JA,F,H,IB,C,D,EB,C,D,H B,C,E,F B,C,E,I B,C,F,GB,C,F,H B,D,E,FB,D,E,H B,D,F,H B,D,F,J B,D,G,JB,E,F,H B,E,G,JB,E,H,I B,F,G,HB,F,H,I C,D,E,FC,D,E,H C,D,F,GC,D,F,H C,D,F,JC,E,F,H C,E,G,H C,G,H,JD,E,F,HD,E,F,J D,F,G,HD,F,H,I D,G,H,JE,F,G,HE,F,H,IE,F,H,J

A,B,C,D,EA,B,C,D,FA,B,C,D,H A,B,C,E,FA,B,C,E,H A,B,C,F,GA,B,C,F,HA,B,C,F,I A,B,C,G,JA,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,F,H A,B,D,G,JA,B,D,H,I A,B,E,F,GA,B,E,F,H A,B,E,G,H A,B,G,H,JA,C,D,E,F A,C,D,E,I A,C,D,E,J A,C,D,F,GA,C,D,F,I A,C,D,F,J A,C,D,G,H A,C,E,F,GA,C,E,F,H A,C,E,F,J A,C,E,G,HA,C,E,H,J A,D,E,F,HA,D,E,F,I A,D,E,F,J A,D,E,G,I A,D,E,G,JA,D,F,H,IA,D,F,H,J A,E,F,G,JA,E,F,H,J B,C,D,E,F B,C,D,F,GB,C,D,F,HB,C,D,G,H B,C,E,F,GB,C,E,F,H B,C,E,G,HB,C,E,H,I B,C,F,G,H B,C,F,G,JB,C,F,H,IB,D,E,F,HB,D,E,F,J B,D,F,G,H B,D,F,G,JB,D,F,H,I B,D,G,H,JB,E,F,G,HB,E,F,H,IB,E,F,H,JC,D,E,F,H C,D,E,G,HC,D,F,G,HC,D,F,H,J C,E,F,G,HC,E,F,H,J D,E,F,G,HD,E,F,H,ID,E,F,H,J D,E,F,I,J

A,B,C,D,E,F A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,I A,B,C,D,F,J A,B,C,D,G,JA,B,C,E,F,GA,B,C,E,F,H A,B,C,E,G,H A,B,C,E,G,JA,B,C,F,G,HA,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,J A,B,C,G,H,JA,B,D,E,F,GA,B,D,E,F,H A,B,D,E,G,I A,B,D,E,G,JA,B,D,E,H,I A,B,D,F,G,H A,B,D,F,G,JA,B,D,F,H,IA,B,D,F,H,J A,B,E,F,G,J A,B,E,G,H,JA,B,F,G,H,J A,B,G,H,I,JA,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,J A,C,D,E,G,HA,C,D,E,H,IA,C,D,E,H,J A,C,D,F,G,H A,C,D,F,G,JA,C,D,F,H,IA,C,D,F,H,JA,C,D,F,I,J A,C,E,F,G,H A,C,E,F,G,JA,C,E,F,H,J A,C,E,G,H,I A,D,E,F,G,IA,D,E,F,H,J A,D,E,G,H,I A,D,E,G,H,JB,C,D,E,F,GB,C,D,E,F,H B,C,D,F,G,H B,C,D,F,G,JB,C,D,F,H,IB,C,D,F,H,J B,C,E,F,G,HB,C,E,F,G,IB,C,E,F,H,I B,C,E,G,H,JB,D,E,F,G,H B,D,E,F,G,JB,D,E,F,H,IB,D,E,F,H,J B,D,F,G,H,JB,D,F,H,I,J C,D,E,F,G,HC,E,F,G,H,JD,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,F,G,H A,B,C,D,F,G,JA,B,C,D,F,H,IA,B,C,D,F,I,J A,B,C,E,F,G,H A,B,C,E,F,G,JA,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,G,H,JA,B,C,F,G,H,I A,B,C,F,G,H,JA,B,D,E,F,G,H A,B,D,E,F,G,JA,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,F,G,H,JA,B,D,F,H,I,J A,B,E,F,G,H,JA,C,D,E,F,G,HA,C,D,E,F,H,I A,C,D,E,G,H,JA,C,D,F,G,H,IA,C,E,F,H,I,J A,D,E,F,G,H,I A,D,E,F,G,H,JB,C,D,E,F,G,HB,C,D,E,F,H,JB,C,D,F,H,I,J B,C,E,F,G,H,IB,C,E,F,G,H,J B,D,E,F,G,H,JB,D,E,F,H,I,J C,D,E,F,G,H,IC,D,E,F,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,J A,B,C,D,F,G,H,JA,B,C,E,F,G,H,I A,B,C,E,F,G,H,JA,B,C,E,F,H,I,J A,B,C,F,G,H,I,JA,B,D,E,F,G,H,I A,C,D,E,F,G,H,JB,C,D,E,F,G,H,JB,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,DA,I B,C B,IC,D C,FD,ED,I

A,D,GA,D,IA,E,I B,C,EC,D,E C,D,GC,D,J C,E,F C,F,JD,E,FD,E,GD,E,HD,E,I D,E,J

A,C,D,E B,C,D,J B,D,E,FB,D,E,J C,D,E,FC,D,E,I C,D,E,J C,E,F,ID,E,F,ID,E,G,I D,E,H,I

A,C,D,E,JA,D,E,G,IB,D,E,G,I C,D,E,F,IC,D,E,F,JC,D,E,G,I C,E,F,H,I

A,C,D,E,F,J C,D,E,F,H,IC,D,E,F,I,J
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acc genotypes 187
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WT

A B CDEF G H I J

A,CA,DA,F A,G A,I A,JB,DB,F B,H B,JC,D C,H C,JD,E D,G D,I D,JE,F E,G E,H E,I E,JF,G F,I F,J G,H G,I G,JH,I H,J

A,B,CA,B,F A,B,G A,B,JA,C,EA,C,F A,C,JA,D,IA,E,G A,E,JA,F,JA,G,H A,G,I A,G,J A,H,JA,I,JB,C,HB,D,EB,D,F B,D,GB,E,F B,E,I B,E,JB,F,HB,G,H B,G,J B,H,JC,D,E C,D,H C,D,JC,E,HC,F,H C,H,JD,E,F D,E,G D,E,H D,E,I D,E,JD,G,ID,I,JE,F,G E,G,H E,G,I E,H,JF,G,IG,H,J H,I,J

A,B,C,JA,B,D,GA,B,E,G A,B,E,JA,B,F,HA,B,F,I A,B,H,JA,C,D,JA,C,E,J A,C,H,JA,D,F,IA,D,G,I A,D,I,JA,E,G,H A,E,H,JB,C,D,JB,C,F,HB,D,E,F B,D,E,G B,D,E,H B,D,G,J B,D,H,JB,E,H,I B,F,G,JB,F,H,IC,D,E,F C,D,G,J C,D,I,JC,E,F,G C,E,H,JC,F,G,H C,F,H,JC,G,H,JD,E,F,G D,E,F,I D,E,G,H D,E,G,JD,E,H,I D,E,H,JE,F,G,J E,F,H,JE,G,I,J E,H,I,J

A,B,D,E,G A,B,D,F,H A,B,D,G,JA,B,E,F,HA,B,E,F,I A,B,E,H,J A,B,F,H,JA,B,G,H,JA,B,H,I,JA,C,D,E,JA,C,D,F,JA,C,D,G,JA,C,E,F,G A,D,E,G,JA,D,E,H,JA,E,F,H,JB,C,D,E,J B,D,E,H,JB,E,H,I,J C,D,E,G,JC,D,E,H,JC,D,E,I,JC,D,F,I,JC,D,H,I,JD,E,F,G,I D,E,F,G,JD,E,G,H,I D,E,G,H,J D,E,G,I,JD,E,H,I,J E,F,H,I,J

A,B,C,D,F,H A,B,C,D,G,JA,B,C,E,F,G A,B,C,F,H,JA,B,D,E,G,J A,B,D,E,H,JA,C,D,E,G,JA,C,D,E,I,J A,C,D,G,I,JA,C,D,H,I,J A,D,E,F,G,JB,D,E,G,H,JB,D,E,H,I,J C,D,E,F,G,JC,D,E,F,I,J D,E,F,G,I,JD,E,F,H,I,J

A,B,C,D,E,G,J A,B,D,E,F,G,JA,B,D,E,F,H,JA,B,D,E,H,I,J A,C,D,E,F,G,JA,C,D,E,H,I,J A,D,E,F,G,I,J

A,B,C,D,E,F,G,J
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WT

AB C DEF

A,BA,C A,EA,FB,C B,EB,FB,GB,HB,J C,D C,EC,FC,GC,H D,ED,FD,G E,F E,GE,HF,G

A,B,C A,B,D A,B,EA,B,FA,B,GA,B,H A,C,EA,C,FA,C,GA,C,J A,D,EA,D,G A,E,FA,F,GA,F,HB,C,EB,C,FB,C,GB,C,H B,D,EB,D,FB,D,GB,D,HB,D,J B,E,F B,E,GB,E,HB,F,GB,F,HB,G,H C,D,EC,D,H C,E,F C,E,GC,E,HC,F,GC,F,H C,F,IC,G,H D,E,F D,E,GD,E,HD,F,G D,F,H E,F,GE,F,H E,G,H

A,B,C,D A,B,C,EA,B,C,FA,B,C,GA,B,C,HA,B,C,I A,B,D,EA,B,D,F A,B,D,GA,B,D,HA,B,D,I A,B,E,FA,B,E,GA,B,E,HA,B,F,GA,B,F,HA,B,F,I A,C,D,EA,C,D,F A,C,D,GA,C,D,J A,C,E,FA,C,E,HA,C,E,J A,C,F,GA,C,F,HA,C,G,H A,D,E,F A,D,E,GA,D,E,HA,D,F,G A,D,G,H A,E,F,GA,E,F,H A,E,F,J A,E,G,HA,F,G,HA,F,H,J B,C,D,EB,C,D,FB,C,D,GB,C,D,HB,C,D,J B,C,E,F B,C,E,GB,C,F,GB,C,F,HB,C,G,H B,D,E,F B,D,E,GB,D,E,HB,D,F,GB,D,F,HB,D,F,IB,D,F,J B,D,G,HB,D,H,I B,E,F,GB,E,F,H B,E,G,HB,E,H,J B,F,G,H B,F,G,IB,F,H,I C,D,E,F C,D,E,GC,D,E,HC,D,E,I C,D,F,HC,D,G,H C,E,F,GC,E,F,H C,E,F,JC,E,G,HC,F,G,H D,E,F,GD,E,F,H D,E,G,ID,F,G,H D,F,H,I E,F,G,H E,G,H,I E,G,H,J

A,B,C,D,EA,B,C,D,GA,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,F,GA,B,C,F,HA,B,C,G,H A,B,D,E,FA,B,D,E,G A,B,D,E,HA,B,D,E,I A,B,D,F,GA,B,D,F,HA,B,D,F,IA,B,D,F,J A,B,D,G,HA,B,D,G,I A,B,D,G,J A,B,E,F,G A,B,E,F,HA,B,E,F,I A,B,E,F,JA,B,E,G,HA,B,E,H,J A,B,F,G,H A,B,F,H,J A,C,D,E,G A,C,D,E,H A,C,D,F,GA,C,D,F,HA,C,D,F,J A,C,D,G,HA,C,D,G,J A,C,E,F,GA,C,E,F,HA,C,E,F,JA,C,E,G,JA,C,E,I,J A,C,F,G,HA,C,F,G,IA,C,F,G,J A,D,E,F,H A,D,E,G,HA,D,F,G,H A,D,F,H,IA,D,F,H,J A,E,F,G,H A,E,F,G,JA,E,F,H,I A,E,G,H,I A,E,G,H,JB,C,D,E,F B,C,D,E,GB,C,D,E,HB,C,D,E,J B,C,D,F,GB,C,D,F,HB,C,D,F,J B,C,D,G,HB,C,D,H,I B,C,E,F,H B,C,E,G,HB,C,F,G,H B,C,F,G,I B,D,E,F,GB,D,E,F,HB,D,E,F,J B,D,E,G,HB,D,E,H,I B,D,F,G,H B,D,F,G,IB,D,F,G,J B,D,F,H,IB,D,G,H,I B,E,F,G,HB,E,F,G,IB,E,F,H,I B,E,F,H,J C,D,E,F,GC,D,E,F,HC,D,E,G,HC,D,E,H,I C,E,F,G,H D,E,F,G,H D,E,G,H,JE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,IA,B,C,D,F,J A,B,C,D,G,HA,B,C,D,G,IA,B,C,D,H,JA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,G,HA,B,C,E,H,JA,B,C,F,G,H A,B,C,F,G,IA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,IA,B,D,E,F,J A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,E,H,I A,B,D,E,H,JA,B,D,E,I,J A,B,D,F,G,HA,B,D,F,G,J A,B,D,F,H,IA,B,D,F,H,J A,B,D,G,H,I A,B,D,G,H,J A,B,E,F,G,HA,B,E,F,H,I A,B,E,G,H,IA,B,F,G,H,IA,B,F,G,H,J A,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,J A,C,D,E,G,HA,C,D,E,G,IA,C,D,E,I,J A,C,D,F,G,H A,C,D,F,H,IA,C,D,F,H,J A,C,D,G,H,I A,C,E,F,G,H A,C,E,F,H,I A,C,E,G,H,JA,C,E,H,I,J A,C,F,G,H,IA,C,F,G,H,JA,C,F,G,I,J A,D,E,F,G,H A,D,E,F,G,JA,D,E,F,H,I A,D,E,G,H,JA,E,F,G,H,I A,E,F,G,H,JB,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,IB,C,D,E,H,JB,C,D,F,G,HB,C,D,F,G,J B,C,D,F,H,I B,C,E,F,G,HB,C,E,F,G,I B,D,E,F,G,HB,D,E,F,G,IB,D,E,F,G,J B,D,E,F,H,IB,D,E,F,H,JB,D,E,F,I,J B,D,F,G,H,IB,D,F,G,H,JB,D,F,G,I,J B,E,F,G,H,I B,E,F,G,H,JC,D,E,F,G,HC,D,E,F,H,IC,D,E,G,H,I C,D,E,G,H,J C,E,F,G,H,JD,E,F,G,H,I D,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,D,E,G,IA,B,C,D,E,H,J A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,H,IA,B,C,D,F,H,J A,B,C,D,G,H,J A,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,H,I A,B,C,E,G,H,JA,B,C,F,G,H,IA,B,D,E,F,G,HA,B,D,E,F,G,J A,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,E,G,I,J A,B,D,F,G,H,IA,B,D,F,G,H,J A,B,E,F,G,H,I A,B,E,F,G,H,JA,B,E,F,H,I,J A,B,F,G,H,I,J A,C,D,E,F,G,HA,C,D,E,F,G,J A,C,D,E,F,H,IA,C,D,E,F,H,JA,C,D,E,F,I,J A,C,D,E,G,H,IA,C,D,E,G,I,JA,C,D,E,H,I,J A,C,D,F,G,H,IA,C,D,F,G,H,J A,C,E,F,G,H,I A,C,E,F,G,H,JA,D,E,F,G,H,JA,D,E,F,G,I,JB,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,J B,C,D,E,G,H,JB,C,D,E,H,I,J B,C,D,F,G,H,IB,C,D,F,G,H,J B,C,E,F,G,H,I B,C,E,F,G,H,JB,D,E,F,G,H,IB,D,E,F,G,H,JB,D,F,G,H,I,J B,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,IA,B,C,D,F,G,H,J A,B,C,D,F,G,I,J A,B,C,E,F,G,H,I A,B,C,E,F,G,H,JA,B,C,E,F,G,I,JA,B,D,E,F,G,H,IA,B,D,E,F,G,H,J A,B,D,E,F,G,I,J A,C,D,E,F,G,H,IA,C,D,E,F,G,H,JA,C,D,E,F,G,I,JA,C,D,E,F,H,I,JA,C,D,E,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,H,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 291
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WT

A BC D E F

A,BA,C A,EA,H B,C B,D B,EB,G B,H C,EC,I D,E D,FE,FE,H F,G

A,B,C A,B,D A,B,EA,B,G A,B,HA,C,D A,C,EA,C,GA,C,HA,C,I A,D,E A,D,FA,D,H A,E,G A,E,H B,C,EB,C,G B,C,H B,D,EB,D,G B,D,H B,E,FB,E,G B,E,HB,G,HB,G,I C,D,E C,E,FC,E,G C,E,HC,E,JC,H,I D,E,G D,E,H D,F,GE,F,GE,F,HE,G,H E,H,I

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,C,HA,B,C,I A,B,C,J A,B,D,EA,B,D,G A,B,D,H A,B,E,G A,B,E,HA,B,G,H A,C,D,E A,C,D,FA,C,D,G A,C,D,H A,C,E,G A,C,E,HA,C,E,I A,C,G,H A,D,E,G A,D,E,H A,D,E,I A,D,F,GA,E,G,HA,E,G,I B,C,D,EB,C,D,H B,C,E,FB,C,E,GB,C,E,HB,C,H,I B,D,E,G B,D,E,HB,D,E,I B,D,F,GB,D,G,HB,D,G,I B,D,H,I B,E,F,GB,E,F,HC,D,E,G C,D,E,HC,D,H,I C,E,F,GC,E,G,HC,E,G,IC,E,H,IC,G,H,I D,E,F,GD,E,G,HD,E,G,I D,F,G,HE,F,G,I

A,B,C,D,EA,B,C,D,GA,B,C,D,J A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,E,J A,B,C,G,HA,B,C,G,IA,B,C,H,I A,B,C,H,J A,B,D,E,FA,B,D,E,G A,B,D,E,H A,B,D,E,IA,B,D,E,J A,B,D,F,GA,B,D,G,HA,B,D,G,J A,B,E,F,HA,B,E,G,HA,B,E,G,I A,B,F,G,HA,B,G,H,J A,C,D,E,FA,C,D,E,G A,C,D,E,HA,C,D,E,JA,C,D,H,I A,C,E,F,GA,C,E,F,I A,C,E,G,HA,C,E,H,I A,D,E,G,HA,D,E,G,IA,E,G,H,I A,E,G,H,J B,C,D,E,FB,C,D,E,G B,C,D,E,HB,C,D,E,I B,C,D,F,GB,C,D,G,H B,C,E,F,H B,C,E,F,JB,C,E,G,HB,C,E,G,IB,C,E,H,IB,C,G,H,I B,D,E,F,GB,D,E,F,HB,D,E,G,HB,D,E,G,I B,D,E,H,I B,D,F,G,H B,D,F,G,IB,E,F,G,H C,D,E,F,GC,D,E,G,HC,D,E,H,I C,D,F,G,HC,D,G,H,I C,E,G,H,I D,E,F,G,HD,E,G,H,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,J A,B,C,E,F,HA,B,C,E,G,HA,B,C,E,G,IA,B,C,E,H,I A,B,C,E,H,J A,B,C,F,G,HA,B,C,G,H,I A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,G,HA,B,D,E,G,I A,B,D,E,H,IA,B,D,E,H,J A,B,D,F,G,HA,B,D,G,H,J A,B,E,F,G,HA,B,E,G,H,J A,C,D,E,F,G A,C,D,E,F,H A,C,D,E,F,IA,C,D,E,F,JA,C,D,E,G,IA,C,D,E,H,I A,C,D,F,G,HA,C,D,G,H,I A,C,E,F,G,HA,C,E,G,H,I A,D,E,G,H,I B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,F,IB,C,D,E,F,JB,C,D,E,G,H B,C,D,E,H,I B,C,D,F,G,IB,C,D,F,G,JB,C,D,G,H,I B,C,E,F,G,H B,C,E,F,G,JB,C,E,G,H,I B,D,E,F,G,HB,D,E,G,H,I C,D,E,F,G,HC,D,E,G,H,I C,D,F,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,JA,B,C,D,G,H,I A,B,C,D,G,H,J A,B,C,E,F,G,JA,B,C,E,F,H,IA,B,C,E,G,H,I A,B,C,E,G,I,J A,B,D,E,F,G,HA,B,D,E,F,G,IA,B,D,E,G,H,IA,B,D,E,G,H,JA,B,D,G,H,I,J A,C,D,E,F,G,JA,C,D,E,G,H,I A,C,E,F,G,H,IA,C,E,G,H,I,J B,C,D,E,F,G,IB,C,D,E,F,H,IB,C,D,E,G,H,IB,C,D,E,G,H,JC,D,E,F,G,H,I C,D,E,F,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,I,JA,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,F,G,H,IA,B,C,D,G,H,I,JA,B,C,E,F,G,H,I A,B,C,E,F,G,H,JA,C,D,E,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID 7yMvs88xHRDYKybO
acc genotypes 182
peaks no back 62

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB CD EFG H I J

A,FA,G A,HB,H B,IB,JC,FC,G C,H C,I C,JD,ED,FD,G D,IE,FE,G E,HE,I E,JF,G F,H F,I F,J G,JH,I H,J

A,C,G A,C,H A,C,JA,E,G A,E,JA,F,HA,G,I A,H,I A,H,JB,C,F B,C,H B,C,IB,E,G B,E,H B,E,IB,E,JB,F,G B,F,H B,F,IB,H,IC,D,FC,D,G C,E,F C,E,H C,E,JC,F,G C,F,H C,F,J C,H,JD,E,FD,E,G D,F,G D,F,H D,H,IE,F,H E,F,I E,F,JE,G,H E,G,I E,H,I E,H,J F,G,JF,H,JG,H,I

A,B,E,IA,C,E,HA,C,F,G A,C,F,H A,C,F,JA,C,G,H A,C,G,I A,E,F,G A,E,F,HA,E,F,I A,E,H,J B,C,E,IB,C,E,JB,C,F,H B,C,F,IB,D,E,JB,E,F,H B,E,F,I B,E,H,IB,F,G,I B,F,H,IC,D,E,F C,D,E,JC,D,F,HC,E,F,G C,E,F,H C,E,F,I C,E,F,J C,E,H,JC,F,G,H C,F,H,JD,E,F,GD,E,G,H D,E,H,IE,F,G,HE,F,G,I E,F,H,I E,F,H,J F,G,H,J

A,B,C,F,H A,B,E,I,JA,C,D,E,FA,C,E,F,G A,C,E,F,HA,C,E,G,HA,C,F,G,HA,C,F,G,J A,C,F,H,JB,C,E,F,H B,C,E,F,IB,C,E,I,J B,D,E,F,I B,D,E,H,IB,E,F,G,H B,E,F,G,IB,E,F,H,IB,E,F,I,JC,D,E,F,H C,D,E,H,IC,D,E,H,JC,E,F,G,HC,E,F,G,J C,E,F,H,I C,E,F,I,J D,E,F,H,ID,E,G,H,IE,F,G,H,J

A,B,C,E,F,H A,B,D,E,F,IA,C,D,E,H,JA,C,D,F,G,HA,C,E,F,G,H A,C,E,F,G,J A,C,E,F,H,JA,C,E,G,H,I A,D,E,F,H,IB,C,D,E,F,IB,C,E,F,H,I B,C,E,F,I,JB,C,E,H,I,J B,D,E,F,G,I B,D,E,F,H,IB,D,E,F,I,J B,E,F,G,H,IB,E,F,H,I,JC,D,E,F,G,H C,D,E,F,H,JC,E,F,G,H,J D,E,F,H,I,J

A,B,C,D,E,F,IA,B,D,E,F,H,I A,C,D,E,F,H,IA,C,E,F,G,H,I B,C,D,E,F,G,IB,C,D,E,F,H,IB,C,E,F,G,H,IB,C,E,F,H,I,J

A,B,C,E,F,H,I,JA,C,D,E,F,G,H,I B,C,D,E,F,G,H,I



0

0

0

ID 7YYdBu6jr3vr7yKp
acc genotypes 197
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E FG

A,BA,E A,FA,G B,GB,HB,I B,J C,D C,E C,FC,G C,ID,GD,H D,I E,FE,H F,G F,HF,IG,IG,J

A,B,C A,B,E A,B,FA,B,G A,C,D A,C,FA,C,GA,C,I A,D,F A,F,G A,F,HA,F,IA,G,I B,C,GB,D,I B,E,GB,E,HB,E,J B,F,G B,F,HB,G,H B,G,IB,G,JB,I,J C,D,FC,D,GC,D,HC,D,I C,E,FC,F,IC,G,I D,E,FD,E,H D,F,ID,G,I D,G,JD,H,IE,F,H E,F,IE,G,H E,G,IE,H,IE,H,J F,G,HF,G,I F,I,JG,H,IG,I,J

A,B,C,D A,B,C,FA,B,C,J A,B,E,HA,B,E,J A,B,F,G A,B,F,IA,C,D,FA,C,D,I A,C,E,FA,C,F,G A,C,F,HA,D,E,H A,D,F,GA,D,H,IA,E,H,IA,E,H,J A,F,G,HA,F,G,JA,F,H,IA,G,H,I B,C,E,FB,C,E,GB,C,G,JB,D,E,H B,D,F,GB,D,G,H B,E,F,HB,E,G,IB,E,H,J B,F,G,I B,F,H,IC,D,E,HC,D,E,I C,D,F,H C,E,F,G C,E,F,JC,E,G,ID,E,F,H D,E,H,I D,F,G,ID,H,I,J E,F,G,IE,F,H,IE,H,I,J F,G,H,I F,H,I,J

A,B,C,D,I A,B,C,E,FA,B,C,E,J A,B,D,F,GA,B,D,H,I A,B,F,G,JA,B,F,H,IA,B,G,H,IA,C,D,E,H A,C,F,G,HA,C,F,G,IA,C,G,H,IA,D,E,F,GA,D,E,F,HA,D,E,G,H A,D,F,G,HA,D,F,G,JA,D,F,H,IA,E,G,H,IA,E,G,H,JA,E,H,I,J A,F,G,H,J B,C,D,E,FB,C,D,E,I B,C,E,F,H B,C,E,F,JB,C,E,G,JB,C,E,H,J B,C,G,H,JB,D,E,G,H B,D,E,G,IB,D,E,H,I B,D,F,G,IB,E,F,G,I B,F,G,H,I C,D,E,F,JC,E,F,G,I C,E,F,G,JC,E,F,H,I C,E,F,H,JC,E,F,I,JC,E,G,I,JD,E,F,H,I

A,B,C,D,E,HA,B,C,D,E,I A,B,C,E,F,H A,B,C,E,F,JA,B,G,H,I,JA,C,D,E,G,H A,C,E,F,G,H A,C,E,F,G,JA,C,E,F,H,I A,C,F,G,H,IA,C,F,G,H,JA,D,E,F,G,H A,D,E,F,G,I A,D,F,G,H,I A,D,F,G,H,JA,E,F,H,I,J B,C,D,E,F,IB,C,D,E,H,J B,C,E,F,G,JB,D,E,F,H,I C,D,E,F,G,IC,E,G,H,I,J

A,C,D,E,F,G,H A,D,F,G,H,I,J B,C,D,E,F,I,J B,C,E,F,G,I,JB,D,E,F,H,I,J

A,C,D,F,G,H,I,J



0

0

0

ID 8OiLROdLmPboaFyZ
acc genotypes 145
peaks no back 62

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B C D EF G

A,EA,FB,CB,D B,F B,GC,D C,FC,I D,GD,H D,J E,H E,IE,JF,GF,H F,J G,IG,J

A,B,EA,C,EA,D,F A,E,GA,E,H A,E,IA,E,JA,F,GB,C,D B,C,E B,C,F B,C,G B,D,GB,D,I B,E,GB,F,GB,F,H B,F,J B,G,HC,E,F C,E,HC,F,GC,F,I C,F,J C,G,JD,E,G D,E,JD,F,GD,F,H D,G,H D,G,JE,F,G E,H,JF,G,HF,G,I

A,B,C,G A,B,D,EA,B,F,J A,C,E,GA,C,E,H A,D,E,HA,E,F,H A,E,G,IA,F,G,HB,C,D,F B,C,E,GB,C,E,I B,C,G,H B,C,G,J B,D,E,JB,D,F,GB,D,F,J B,E,F,J B,F,G,HB,F,G,JB,F,H,J B,F,I,J C,D,E,HC,D,F,I C,D,F,J C,E,F,GC,E,F,J C,F,G,JC,F,H,IC,F,I,J C,G,I,JD,E,F,GD,G,H,I E,F,G,H E,F,G,JF,G,H,I

A,B,C,F,J A,B,D,E,JA,C,E,F,H A,C,E,G,JA,C,F,I,J A,D,E,H,I A,E,F,G,IA,E,F,G,JA,F,G,H,I B,C,D,E,JB,C,D,F,G B,C,E,G,IB,C,F,G,JB,D,F,G,HB,D,F,H,J B,E,F,G,HB,F,G,H,IB,F,G,I,J C,D,F,H,IC,E,F,I,J C,F,G,H,I D,E,F,G,H D,E,F,G,ID,E,G,H,I E,F,G,I,J

A,B,D,E,H,JA,B,E,F,G,HA,C,F,H,I,J B,C,D,E,F,GB,C,E,F,I,J B,C,F,G,H,I B,D,E,F,G,IB,E,F,G,H,JB,E,F,G,I,J C,E,F,G,I,JD,E,F,G,H,I D,E,F,G,H,J D,E,F,G,I,J E,F,G,H,I,J

A,B,C,E,F,I,J A,C,E,F,G,I,JA,D,E,F,G,I,JB,C,D,F,G,H,I C,D,E,F,G,I,JD,E,F,G,H,I,J

C,D,E,F,G,H,I,J



0

0

0

ID 8RIqFjyqv5Fe2F7q
acc genotypes 130
peaks no back 41

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC DEF

A,C A,EA,G B,DB,EB,F B,GC,EC,FC,G D,JE,FE,G E,H E,IF,G F,H

A,B,C A,B,EA,C,EA,C,FA,C,G A,D,EA,G,J B,C,FB,C,G B,D,FB,E,FB,E,GC,E,FC,E,GC,F,G C,F,IC,G,H E,F,G E,F,IE,F,J E,G,I

A,B,C,EA,B,C,GA,B,C,H A,B,C,J A,B,D,E A,B,E,GA,C,D,G A,C,E,FA,C,E,G A,C,E,IA,C,F,G A,C,F,JA,C,G,HA,C,G,J A,D,E,GA,E,F,GB,C,D,G B,C,E,GB,C,F,G B,C,F,IB,C,G,H B,C,G,J B,E,F,G B,E,F,H B,E,F,I B,E,G,IC,E,F,GC,E,F,JC,E,G,H C,E,G,IC,F,G,IC,G,H,J D,E,F,G D,E,F,I E,F,G,IE,F,G,J

A,B,C,E,FA,B,C,E,GA,B,C,F,IA,B,C,G,H A,B,C,G,I A,B,E,F,G A,B,E,F,HA,B,E,G,HA,C,D,F,G A,C,E,F,GA,C,E,F,JA,C,E,G,HA,C,F,G,HA,C,G,H,J A,D,E,F,GA,E,F,G,H A,E,F,G,JB,C,D,G,I B,C,E,F,GB,C,E,F,J B,C,E,G,IB,C,F,G,IB,C,F,G,J B,D,E,F,G B,D,E,F,IB,E,F,G,H B,E,F,G,J C,D,E,F,G C,D,E,G,I C,E,G,I,JC,F,G,H,J

A,B,C,E,F,GA,B,C,E,F,IA,B,C,F,G,H A,B,C,F,G,IA,B,C,F,G,JA,B,C,G,H,I A,B,E,F,G,H A,B,E,F,G,JA,C,E,F,G,H A,C,E,F,G,J A,D,E,F,G,IA,E,F,G,H,J B,C,D,E,G,I

A,B,C,D,E,F,GA,B,C,E,F,G,JA,B,C,F,G,H,J A,B,C,F,G,I,J

A,B,C,E,F,G,H,J



0

0

0

ID 8Wuwdsphcy5tFFeb
acc genotypes 117
peaks no back 46

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C DE F GH I J

A,GA,H A,JB,C B,F B,JC,E C,F C,I C,JD,E D,F D,GD,I D,JE,FE,H E,I F,GF,I G,JH,I I,J

A,B,H A,C,EA,C,H A,C,J A,D,GA,D,J A,G,IA,G,JA,H,IB,C,E B,C,F B,G,JB,H,I B,H,JC,D,EC,E,H C,H,JD,E,I D,F,I D,G,HD,H,IE,F,H E,G,I E,H,I F,G,HF,G,IH,I,J

A,B,C,F A,B,H,I A,B,H,JA,C,D,EA,C,D,H A,C,E,HA,C,H,J A,F,G,JA,F,H,IA,H,I,JB,C,E,H B,D,F,IB,D,H,I B,D,H,JB,E,H,IC,E,F,H C,E,H,J C,H,I,J D,F,H,IE,G,H,I E,H,I,J F,H,I,J

A,B,G,H,IA,B,H,I,JA,C,E,G,H A,E,H,I,J A,F,G,H,I A,F,G,H,JA,F,H,I,JB,C,E,H,I B,D,E,F,IB,D,F,H,IB,E,F,H,I B,E,G,H,IC,E,G,H,I C,F,H,I,J

A,B,C,E,H,I A,B,C,H,I,J A,B,D,H,I,JA,B,G,H,I,JA,C,E,G,H,I A,D,F,H,I,JA,E,F,H,I,JB,C,E,G,H,I B,D,F,H,I,JB,E,F,H,I,J C,D,E,G,H,IC,E,F,G,H,I

A,B,D,F,H,I,JA,C,D,E,G,H,I A,C,D,F,H,I,JB,C,E,F,G,H,IB,C,E,G,H,I,J

A,B,C,E,G,H,I,J A,C,D,E,F,H,I,J

A,B,C,D,E,F,H,I,J



0

0

0

ID 913oZplLmQJl3z3r
acc genotypes 96
peaks no back 39

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC

A,BA,CA,D A,EA,F A,H B,C B,EB,F B,JC,DC,F

A,B,CA,B,H A,B,JA,C,D A,C,I A,C,JA,D,EA,D,F A,E,F A,E,JA,F,HA,F,I B,C,D B,C,I B,C,J B,D,JB,E,F B,E,JB,F,H

A,B,D,JA,B,E,F A,B,F,J A,B,G,JA,B,H,JA,C,D,IA,C,E,F A,C,E,I A,C,F,J A,C,I,JA,D,E,FA,E,F,HA,F,G,H B,C,D,JB,C,E,JB,C,F,H B,C,H,J B,D,E,J B,D,F,JB,E,F,I B,E,G,JB,F,G,H

A,B,C,E,F A,B,C,G,J A,B,D,E,JA,B,D,G,JA,B,F,H,JA,C,D,E,F A,C,E,H,I A,C,F,I,JA,C,G,I,JA,D,E,F,J B,C,D,E,J B,D,E,F,JB,D,E,G,J B,D,E,H,J B,D,F,G,JB,E,F,I,JB,F,G,H,J

A,B,C,D,E,F A,B,C,E,F,GA,B,C,E,F,J A,B,D,E,F,J A,B,D,F,G,JA,C,E,F,I,J B,C,D,E,F,JB,C,D,E,G,JB,C,D,E,H,J B,C,D,F,G,JB,D,F,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,G,JA,B,C,E,F,G,J A,B,D,E,F,H,JA,C,E,F,G,I,J B,C,D,F,G,H,JB,C,D,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,J B,C,D,E,F,G,I,J



0

0

0

ID 9cep5DgsrTOPpWos
acc genotypes 163
peaks no back 43

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC D EF

A,B A,D A,FB,C B,D B,EB,FC,D C,EC,F D,FD,G F,G F,H F,J

A,B,C A,B,D A,B,EA,B,FA,C,D A,C,EA,C,FA,D,FA,D,G A,E,F A,F,HA,F,IA,F,JB,C,D B,C,EB,C,FB,C,J B,D,EB,D,FB,D,I B,E,FB,F,HC,D,FC,D,H C,D,J C,E,FC,F,G C,F,HD,F,G

A,B,C,D A,B,C,EA,B,C,F A,B,D,EA,B,D,FA,B,D,G A,B,D,H A,B,D,I A,B,E,F A,B,E,JA,B,F,J A,C,D,EA,C,D,FA,C,D,GA,C,D,J A,C,F,G A,C,F,HA,C,F,IA,C,F,J A,D,E,FA,D,F,G A,D,F,J A,E,F,G B,C,D,EB,C,D,FB,C,D,H B,C,D,IB,C,D,J B,C,E,FB,C,E,JB,C,F,H B,D,E,FB,D,F,G B,E,F,JC,D,E,J C,D,F,GC,D,F,J

A,B,C,D,EA,B,C,D,FA,B,C,D,G A,B,C,D,IA,B,C,D,J A,B,C,E,F A,B,C,E,HA,B,C,E,JA,B,C,F,HA,B,C,F,IA,B,C,F,J A,B,D,E,F A,B,D,E,GA,B,D,E,JA,B,D,F,G A,B,D,F,H A,B,D,F,I A,B,D,F,J A,B,E,F,G A,C,D,E,FA,C,D,F,G A,C,D,F,IA,C,D,F,JA,C,D,I,J A,C,E,F,G A,C,E,F,IA,C,F,G,J A,C,F,H,IA,D,F,I,J B,C,D,E,F B,C,D,E,G B,C,D,E,JB,C,D,F,GB,C,D,F,JB,C,D,H,J B,C,E,F,IB,C,F,H,IC,D,E,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,JA,B,C,D,F,G A,B,C,D,F,IA,B,C,D,F,J A,B,C,D,H,I A,B,C,E,F,JA,B,C,F,G,J A,B,D,E,F,G A,B,D,E,F,JA,B,D,F,G,HA,B,D,F,G,IA,B,D,F,G,J A,B,D,F,I,J A,C,D,E,F,G A,C,D,E,F,IA,C,D,F,G,J B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,G,H

A,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,F,G,I A,B,C,D,F,G,J A,B,C,D,F,I,JA,B,D,F,G,I,J B,C,D,E,F,G,HB,C,D,E,F,H,I

A,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,F,I,JA,B,C,D,F,G,H,I B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I
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ID 9FoiB310FGDvgWcIE
acc genotypes 231
peaks no back 69

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC DEF GH I J

A,B A,DA,GA,H A,I A,JB,DB,EB,F B,GB,H B,I B,JC,H C,I C,JD,ED,F D,G D,HD,I D,JE,HF,H G,H H,I H,J I,J

A,B,DA,B,EA,B,FA,B,H A,B,I A,B,JA,C,HA,D,F A,D,G A,D,H A,D,IA,D,JA,E,H A,E,JA,F,H A,F,IA,G,H A,H,I A,H,J A,I,JB,C,E B,C,HB,D,F B,D,G B,D,IB,E,HB,F,H B,G,H B,H,I B,H,J B,I,JC,G,H C,H,JD,E,H D,E,JD,F,GD,F,H D,G,H D,H,ID,H,J D,I,JE,G,HF,G,H F,H,JG,H,J

A,B,C,DA,B,C,F A,B,C,HA,B,D,EA,B,D,F A,B,D,G A,B,D,H A,B,D,IA,B,D,JA,B,E,H A,B,E,JA,B,F,GA,B,F,H A,B,F,I A,B,H,I A,B,H,J A,B,I,JA,C,D,G A,C,I,JA,D,F,H A,D,F,J A,D,G,H A,D,G,I A,D,H,J A,D,I,J A,E,H,JA,F,G,H A,F,H,I A,F,H,J A,F,I,JA,G,H,I B,C,D,IB,C,E,H B,C,H,J B,C,I,JB,D,E,HB,D,F,H B,D,G,H B,D,H,I B,D,I,JB,E,G,HB,E,H,I B,E,I,JB,F,H,J B,F,I,JB,G,H,J B,G,I,J B,H,I,JC,D,H,JD,E,G,H D,F,G,H D,F,H,JD,G,H,J D,G,I,JE,F,H,J

A,B,C,D,F A,B,C,D,G A,B,C,D,H A,B,C,D,IA,B,C,H,J A,B,C,I,JA,B,D,E,GA,B,D,E,HA,B,D,F,GA,B,D,F,H A,B,D,F,I A,B,D,G,H A,B,D,G,I A,B,D,H,I A,B,D,H,JA,B,E,G,HA,B,E,H,I A,B,E,H,JA,B,E,I,JA,B,F,G,H A,B,F,G,I A,B,F,H,I A,B,F,H,JA,B,G,H,J A,B,H,I,JA,C,D,G,H A,C,D,H,J A,C,F,I,JA,D,E,F,H A,D,E,H,JA,D,F,H,I A,D,F,H,J A,E,F,H,JA,F,G,H,J A,F,H,I,JB,C,D,F,H B,C,D,H,IB,C,D,H,J B,C,D,I,JB,C,F,H,JB,C,G,H,J B,C,H,I,JB,D,E,F,H B,D,E,G,HB,D,E,H,I B,D,E,I,JB,D,G,H,J B,D,H,I,JB,E,G,H,J B,F,H,I,JB,G,H,I,JD,F,H,I,J

A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,H,IA,B,C,D,H,J A,B,C,D,I,JA,B,C,H,I,JA,B,D,E,F,G A,B,D,E,G,HA,B,D,E,H,I A,B,D,E,H,J A,B,D,E,I,JA,B,D,F,G,H A,B,D,F,H,JA,B,D,G,H,I A,B,D,G,H,J A,B,D,H,I,JA,B,E,F,G,H A,B,E,F,I,J A,B,G,H,I,JA,C,D,G,H,I A,C,F,H,I,JA,D,E,F,H,J A,D,E,G,H,JA,D,F,G,H,J A,D,F,H,I,JB,C,D,F,H,J B,C,F,H,I,J B,C,G,H,I,JB,D,E,G,H,J B,D,G,H,I,J

A,B,C,D,G,H,J A,B,C,F,H,I,J A,B,C,G,H,I,JA,B,D,E,G,H,J A,B,D,G,H,I,JB,C,D,E,G,H,J B,C,D,F,H,I,JB,D,F,G,H,I,J

A,B,C,D,F,H,I,JB,C,D,F,G,H,I,J
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ID A1JsKu9z21G7TWcc
acc genotypes 261
peaks no back 105

removed edges NA
prop rem edges NA

1.0
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1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BCDE F GHI J

A,DA,E A,GA,H B,CB,E B,FB,I B,JC,DC,E C,HC,ID,E D,HD,I D,JE,I E,J F,GF,IG,I G,JH,I H,J

A,B,FA,C,E A,C,GA,D,I A,D,JA,F,I A,G,I A,G,JA,H,I B,C,FB,C,GB,C,HB,C,I B,D,JB,E,I B,F,I B,F,JB,G,IC,D,E C,D,F C,D,H C,D,JC,E,F C,E,H C,F,I C,G,JC,H,I C,H,JD,E,G D,E,I D,E,J D,F,JD,G,H D,G,JD,H,J D,I,JE,F,IE,F,J E,G,JE,H,IE,I,J F,G,JF,I,JG,H,I G,H,JG,I,JH,I,J

A,B,C,E A,B,D,I A,B,E,I A,B,F,JA,D,E,J A,D,F,JA,D,G,J A,D,H,JA,D,I,JA,E,G,J A,F,G,JB,C,D,I B,C,F,H B,C,F,JB,C,G,H B,D,E,JB,D,F,J B,D,H,JB,D,I,JB,E,G,I B,E,G,JB,E,H,I B,F,G,JB,G,I,JC,D,E,I C,D,F,JC,D,H,I C,D,H,J C,D,I,JC,E,F,H C,E,G,JC,E,H,I C,E,H,J C,F,G,JC,G,H,I C,G,H,J C,G,I,JD,E,F,G D,E,G,I D,E,H,I D,E,H,JD,E,I,J D,F,G,J D,F,H,JD,F,I,JD,G,H,J D,G,I,J D,H,I,JE,F,G,JE,H,I,J F,G,I,JF,H,I,J G,H,I,J

A,B,C,F,HA,B,D,E,I A,B,D,H,JA,B,E,F,IA,B,E,G,I A,B,E,G,JA,B,E,H,I A,B,G,I,J A,C,D,F,JA,D,E,G,JA,D,E,H,I A,D,F,G,J A,D,G,H,J A,D,H,I,JA,E,F,G,JA,E,G,I,J B,C,D,E,JB,C,D,H,I B,C,E,G,JB,C,F,G,H B,C,F,G,JB,D,E,G,I B,D,E,G,J B,D,E,I,J B,D,F,H,JB,D,G,H,JB,E,F,G,JB,E,F,H,I B,E,G,I,J B,F,G,I,JB,G,H,I,J C,D,F,G,JC,D,F,H,I C,D,H,I,JC,E,G,H,I C,E,G,H,JC,E,G,I,JC,E,H,I,J C,F,G,H,J C,F,G,I,JC,G,H,I,J D,E,F,G,JD,E,G,H,I D,F,G,H,JD,F,G,I,J D,F,H,I,J

A,B,C,D,H,IA,B,C,E,H,I A,B,D,E,G,J A,B,D,F,G,J A,B,D,G,H,J A,B,D,H,I,JA,B,E,F,I,JA,B,E,G,H,I A,B,E,G,H,JA,B,G,H,I,J A,C,D,E,F,JA,C,D,H,I,JA,C,E,G,I,J A,C,F,G,I,J A,D,E,F,G,J A,D,E,G,H,JA,D,F,G,I,JA,E,F,G,I,J B,C,D,E,F,JB,C,D,E,H,I B,C,D,F,G,JB,C,D,F,H,I B,C,D,F,H,JB,C,D,G,H,J B,C,D,H,I,JB,C,E,F,G,JB,C,E,G,I,J B,C,F,G,I,JB,D,E,F,H,I B,D,E,G,H,JB,D,F,G,I,J B,D,F,H,I,JB,D,G,H,I,JB,F,G,H,I,J C,D,E,H,I,JC,D,F,G,H,J C,D,F,H,I,J C,D,G,H,I,JD,E,F,H,I,JD,F,G,H,I,J

A,B,C,D,F,H,JA,B,C,D,G,H,JA,B,C,D,H,I,JA,B,C,E,F,G,J A,B,D,E,G,H,JA,B,D,G,H,I,J A,C,D,E,G,I,J A,C,D,F,G,H,JA,C,D,F,G,I,J A,C,D,G,H,I,JA,C,E,F,G,I,JA,C,E,G,H,I,J A,D,E,F,H,I,JA,E,F,G,H,I,JB,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,G,I,J B,C,D,F,G,H,J B,C,D,F,H,I,JB,C,E,F,G,I,JB,C,E,G,H,I,J B,D,E,G,H,I,J C,D,E,F,H,I,JC,D,F,G,H,I,J

A,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,F,G,H,JA,B,C,D,F,H,I,JA,B,C,D,G,H,I,JA,B,C,E,F,G,H,JA,B,C,E,G,H,I,J A,B,D,E,G,H,I,JA,B,D,F,G,H,I,J A,B,E,F,G,H,I,J A,C,D,E,F,H,I,JA,C,E,F,G,H,I,JB,C,D,E,G,H,I,J B,C,E,F,G,H,I,J C,D,E,F,G,H,I,J



0

0

0

ID a3mOmqYxncb9Ad9p
acc genotypes 284
peaks no back 99

removed edges NA
prop rem edges NA

1.0
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1.6
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1 2 3 4 5 6 7 8

Number of mutated genes

F
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WT

A BC DE FG H I

A,BA,C A,D A,EA,G A,HA,IA,JB,C B,F B,H B,IB,JC,E C,FC,G C,H C,ID,ED,G D,H D,IE,FE,G E,I F,H F,IF,J G,H G,IG,J H,I H,J I,J

A,B,C A,B,HA,B,IA,B,JA,C,DA,C,G A,C,IA,C,J A,D,E A,E,HA,E,I A,F,IA,F,J A,G,HA,G,IA,G,J A,H,JB,C,D B,C,EB,C,G B,C,H B,C,IB,C,J B,D,G B,D,IB,E,FB,E,J B,F,G B,F,I B,G,IC,D,E C,D,H C,D,IC,E,H C,E,IC,F,I C,G,IC,G,J C,H,J C,I,JD,E,FD,E,G D,E,ID,E,J D,F,H D,F,ID,F,J D,H,I D,H,J D,I,JE,F,H E,G,IE,H,I E,H,J E,I,JF,G,J F,H,IF,H,J F,I,J G,H,IG,I,JH,I,J

A,B,C,IA,B,E,HA,B,H,JA,B,I,J A,C,E,H A,C,E,IA,C,E,JA,C,F,J A,C,G,IA,C,G,J A,C,H,J A,D,E,F A,D,E,HA,D,E,IA,D,E,J A,D,F,J A,E,F,H A,E,G,H A,E,G,IA,E,H,IA,F,G,I A,F,H,JA,G,I,JA,H,I,JB,C,D,EB,C,D,G B,C,D,IB,C,E,J B,C,F,IB,C,G,H B,C,G,IB,C,G,J B,C,H,IB,D,E,FB,E,F,I B,E,G,IB,E,G,J B,F,G,IB,F,H,I B,F,I,J B,G,H,IB,H,I,JC,D,E,G C,D,E,IC,D,F,IC,D,F,J C,E,F,I C,E,G,IC,E,I,JC,F,H,IC,F,H,J C,H,I,JD,E,F,G D,E,F,HD,E,F,ID,E,F,JD,E,G,H D,E,G,J D,E,H,I D,E,I,JD,F,H,J D,G,H,ID,H,I,J E,F,I,J E,G,I,JE,H,I,J F,G,H,IF,H,I,J G,H,I,J

A,B,C,F,J A,B,C,I,JA,B,D,E,J A,B,D,I,J A,B,E,F,H A,B,G,H,IA,B,G,I,J A,C,D,E,IA,C,D,F,JA,C,D,H,J A,C,E,F,IA,C,E,G,IA,C,F,G,J A,D,E,F,IA,D,E,F,J A,D,E,G,IA,D,E,H,IA,D,E,H,J A,D,E,I,J A,D,F,G,J A,E,F,H,I A,E,F,I,JA,E,G,I,J A,E,H,I,J A,F,G,H,IA,F,H,I,JB,C,D,G,I B,C,E,I,JB,C,F,H,IB,C,G,H,J B,D,E,F,G B,D,E,F,I B,D,E,F,J B,D,E,I,JB,D,F,H,I B,D,G,H,IB,E,F,I,JB,E,G,H,J B,G,H,I,JC,D,E,G,H C,D,E,G,IC,D,E,G,J C,D,E,H,I C,D,E,I,JC,D,F,G,IC,D,F,H,J C,E,F,G,IC,E,F,H,I C,E,G,I,JC,F,H,I,JD,E,F,G,H D,E,F,I,J D,E,G,H,ID,E,G,I,J D,F,G,H,ID,F,H,I,J E,F,H,I,J E,G,H,I,J F,G,H,I,J

A,B,C,D,H,J A,B,C,E,I,JA,B,D,E,F,J A,B,D,E,I,J A,B,D,G,H,IA,B,F,G,I,J A,C,D,E,F,IA,C,D,E,F,J A,C,D,E,G,IA,C,D,E,H,J A,C,D,F,G,J A,C,D,F,H,J A,C,F,G,H,IA,D,E,F,G,H A,D,E,F,H,I A,D,E,G,H,I A,D,F,G,H,I A,E,F,G,H,IA,E,F,G,I,J A,E,F,H,I,J A,F,G,H,I,JB,C,D,E,F,JB,C,D,E,G,H B,C,D,E,I,JB,C,D,F,G,IB,C,D,G,I,J B,C,E,F,I,JB,C,F,H,I,JB,D,E,F,G,I B,D,E,F,H,I B,D,E,F,I,J B,E,F,G,I,JB,E,F,H,I,J B,F,G,H,I,JC,D,E,F,G,I C,D,E,F,I,JC,D,E,G,I,JC,D,F,H,I,J

A,B,D,E,F,H,I A,B,D,E,F,I,J A,B,F,G,H,I,JA,C,D,E,F,H,JA,C,D,E,G,H,J A,C,D,F,H,I,JA,D,E,F,G,H,J A,D,F,G,H,I,JB,C,E,F,H,I,JC,D,F,G,H,I,J

A,B,D,F,G,H,I,JA,C,D,E,F,H,I,J
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acc genotypes 47
peaks no back 21

removed edges NA
prop rem edges NA
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Number of mutated genes
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WT

ABC D E F

A,D A,FC,H D,FD,ID,J E,G E,HE,I F,G F,J

A,C,FA,D,I A,F,JB,C,H B,D,FB,D,IB,D,J C,D,FC,D,J D,E,HD,G,I D,H,ID,I,J E,F,HE,G,I F,G,J F,H,J

A,C,D,IA,D,F,IB,D,E,I B,D,F,IB,D,G,J C,D,F,JC,D,H,ID,E,G,I E,F,G,I F,H,I,J

A,C,D,F,JC,F,H,I,J
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ID aCr6IaKy6HuXLp5m
acc genotypes 180
peaks no back 53

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C D EFG H

A,C A,DA,F A,HA,J B,D B,HC,D C,EC,FC,G C,HC,I D,ED,FD,G D,H E,HE,IF,H G,H H,I H,J

A,B,DA,C,DA,C,F A,C,HA,C,I A,D,EA,D,FA,D,G A,D,HA,D,J A,E,H A,E,IA,F,H A,H,IA,H,JB,C,D B,C,HB,E,H B,H,JC,D,FC,D,G C,D,HC,E,F C,E,HC,F,HC,F,I C,G,H C,H,ID,E,FD,E,G D,E,HD,F,G D,F,H D,G,H D,H,JE,F,IE,G,H E,H,I E,H,J F,H,J

A,B,C,D A,B,C,HA,B,D,H A,B,E,HA,C,D,EA,C,D,FA,C,D,G A,C,D,HA,C,E,F A,C,E,H A,C,H,IA,D,E,FA,D,E,G A,D,F,H A,D,H,IA,E,F,IA,E,G,H A,E,G,I A,E,H,IA,E,H,JA,F,H,I A,H,I,JB,C,D,E B,C,D,H B,C,E,H B,C,F,HC,D,E,F C,D,F,H C,D,F,J C,D,H,I C,D,H,JC,E,G,H C,E,H,ID,E,G,H D,E,H,JD,F,H,JE,F,H,I E,F,H,J

A,B,C,D,EA,B,C,D,FA,B,C,D,G A,B,C,D,J A,B,D,E,HA,B,F,H,IA,C,D,E,FA,C,D,E,G A,C,D,E,HA,C,D,E,J A,C,D,F,HA,C,D,G,HA,C,D,G,I A,C,D,G,J A,C,D,H,I A,C,D,H,JA,C,E,F,I A,C,E,H,IA,C,G,H,IA,D,E,F,G A,D,E,G,HA,D,E,G,I A,D,E,H,I A,D,E,H,JA,E,F,H,IB,C,D,E,H B,C,D,H,JB,C,E,F,HB,C,E,H,IC,D,E,F,H C,D,E,H,I C,D,E,H,JC,D,F,H,J C,E,F,H,I C,E,F,H,JD,E,F,H,I D,E,F,H,J

A,B,C,D,E,G A,B,C,D,E,H A,B,C,D,H,JA,B,D,E,G,H A,B,D,E,H,I A,B,D,E,H,JA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,G,I A,C,D,E,H,I A,C,D,E,H,JA,C,D,G,H,I A,C,E,G,H,IA,C,G,H,I,J A,D,E,F,H,JA,D,E,G,H,I A,D,E,G,H,JA,D,E,H,I,JC,D,E,F,G,H C,D,E,F,H,J C,D,E,G,H,J

A,B,C,D,E,G,I A,B,C,D,E,H,J A,B,D,E,F,H,JA,C,D,E,F,G,H A,C,D,E,F,H,JA,C,D,E,G,H,I A,C,D,E,G,H,JA,C,D,E,G,I,J A,C,D,E,H,I,JA,C,E,F,G,H,IB,C,D,E,F,H,J

A,C,D,E,G,H,I,J



0

0

0

ID aEeRemo3Lxmgcy8w
acc genotypes 311
peaks no back 94

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDEFG HI

A,B A,DA,FA,G A,HA,IB,DB,FB,G B,HB,I C,DC,FC,G C,H C,ID,F D,HD,JE,F E,IF,IF,J H,I I,J

A,B,C A,B,DA,B,FA,B,G A,B,I A,C,DA,C,FA,C,G A,C,HA,D,F A,D,IA,D,JA,E,F A,I,JB,C,FB,C,G B,C,HB,D,FB,D,G B,D,HB,D,I B,D,JB,F,G B,F,IB,F,J B,G,IB,G,J B,H,I B,I,JC,D,FC,D,G C,D,IC,D,JC,E,FC,F,G C,F,HC,G,HC,G,I C,H,IC,I,JD,F,HD,F,I D,I,JE,F,IF,G,J

A,B,C,DA,B,C,G A,B,C,I A,B,D,FA,B,D,G A,B,D,JA,B,E,F A,B,F,HA,B,F,JA,B,G,I A,C,D,FA,C,D,G A,C,D,JA,C,E,FA,C,E,G A,C,F,HA,C,F,I A,C,I,JA,D,F,H A,D,G,I A,D,I,JA,E,F,I A,F,I,JB,C,D,F B,C,D,JB,C,E,F B,C,F,HB,C,F,I B,C,F,JB,C,G,I B,C,H,I B,C,H,JB,C,I,JB,D,E,FB,D,F,G B,D,F,HB,D,F,IB,D,G,I B,D,H,IB,D,I,JB,E,F,I B,E,I,JB,F,G,J B,F,H,IB,F,H,J B,F,I,JB,G,I,JC,D,E,FC,D,F,G C,D,F,HC,D,G,HC,D,G,I C,D,H,IC,D,I,JC,E,F,HC,E,F,I C,E,I,JC,F,G,HC,F,G,I C,F,H,JC,G,I,J C,H,I,JD,E,F,I D,F,I,JD,G,I,J D,H,I,JF,G,I,J

A,B,C,D,FA,B,C,D,G A,B,C,D,I A,B,C,E,F A,B,C,F,JA,B,C,G,I A,B,C,H,JA,B,C,I,JA,B,D,E,G A,B,D,F,G A,B,D,F,IA,B,D,G,I A,B,D,G,J A,B,D,I,JA,B,E,F,I A,B,F,G,J A,B,F,H,IA,B,F,H,J A,B,F,I,JA,C,D,E,FA,C,D,G,HA,C,D,G,I A,C,D,G,J A,C,D,I,JA,C,E,F,G A,C,E,F,IA,C,E,G,I A,C,E,I,JA,C,F,G,I A,C,H,I,JA,D,E,F,I A,D,H,I,JA,E,F,G,IB,C,D,E,F B,C,D,F,HB,C,D,F,I B,C,D,F,JB,C,D,G,J B,C,D,H,IB,C,D,I,JB,C,E,F,HB,C,E,F,IB,C,E,G,I B,C,E,I,JB,C,F,G,HB,C,F,G,I B,C,F,H,I B,C,F,H,J B,C,F,I,JB,C,G,H,IB,C,G,I,J B,D,E,F,IB,D,E,G,I B,D,E,H,IB,D,E,I,JB,D,F,G,HB,D,F,G,I B,D,F,I,JB,D,G,I,JB,E,F,G,IC,D,E,F,G C,D,E,F,IC,D,E,G,I C,D,F,G,HC,D,F,G,I C,D,F,H,J C,D,F,I,JC,D,G,H,I C,D,H,I,JC,E,F,G,H C,E,F,H,IC,F,G,H,I C,F,G,I,J D,F,G,I,J

A,B,C,D,F,GA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,J A,B,C,D,I,JA,B,C,E,F,G A,B,C,E,F,IA,B,C,E,G,I A,B,C,F,G,I A,B,C,F,H,I A,B,C,F,H,J A,B,C,F,I,J A,B,C,G,H,JA,B,C,G,I,J A,B,C,H,I,JA,B,D,E,F,G A,B,D,E,F,IA,B,D,E,G,I A,B,D,E,I,JA,B,D,F,G,H A,B,D,F,G,IA,B,D,F,G,J A,B,D,F,I,JA,B,D,G,I,J A,B,D,H,I,JA,B,F,G,I,J A,B,F,H,I,JA,C,D,E,F,JA,C,D,F,G,HA,C,D,F,G,I A,C,D,F,I,JA,C,E,F,G,I A,C,F,G,H,I A,C,F,H,I,J A,C,G,H,I,JA,D,E,F,G,I A,D,F,G,I,JB,C,D,E,F,G B,C,D,F,H,I B,C,D,F,H,J B,C,D,F,I,JB,C,D,G,H,I B,C,D,H,I,JB,C,E,F,G,HB,C,F,G,H,IB,C,G,H,I,J B,D,E,F,G,I C,D,E,F,H,I C,D,E,F,I,JC,D,F,G,H,I C,D,F,G,I,J C,D,F,H,I,JC,D,G,H,I,JC,E,F,G,H,J C,F,G,H,I,J D,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,G,H A,B,C,D,E,I,JA,B,C,D,F,G,H A,B,C,D,F,G,J A,B,C,D,F,H,I A,B,C,D,F,H,J A,B,C,D,F,I,JA,B,C,D,G,I,J A,B,C,D,H,I,JA,B,C,E,F,G,IA,B,C,E,G,I,J A,B,C,F,G,H,IA,B,C,F,G,I,J A,B,D,E,F,G,H A,B,D,E,F,H,IA,B,D,F,G,H,I A,B,D,F,G,I,JA,C,D,E,F,G,I A,C,D,E,F,I,JA,C,E,F,G,H,J A,C,E,F,H,I,JA,D,E,F,G,I,JB,C,D,F,G,H,JB,C,E,F,G,H,IB,C,E,F,G,H,J B,D,F,G,H,I,J C,D,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,I,JA,B,C,E,F,G,I,J B,C,D,F,G,H,I,J

A,B,C,D,E,F,H,I,J



0

0

0

ID Ag710LDVSvAEgCIJ3
acc genotypes 50
peaks no back 19

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

ABCD E

A,BA,CA,D A,EA,GB,CB,D B,EB,GC,D C,EC,GC,I E,H

A,B,CA,B,D A,B,EA,B,G A,B,JA,C,D A,C,EA,C,GB,C,D B,C,F B,C,GB,C,HB,C,I B,C,JC,D,E C,D,J

A,B,C,EA,B,C,GA,B,D,EA,B,D,F A,B,E,FA,C,E,JB,C,D,HB,C,D,I

A,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,E,GA,B,C,E,HA,B,C,E,J



0

0

0

ID ahVo16NivbfzL4Zy
acc genotypes 442
peaks no back 56

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,B A,C A,D A,EA,H B,D B,EB,F B,GB,H B,IC,D C,EC,FC,GC,H C,ID,ED,GD,H E,F E,G

A,B,C A,B,D A,B,EA,B,F A,B,GA,B,HA,B,J A,C,D A,C,EA,C,F A,C,G A,C,H A,D,EA,D,F A,E,F A,E,GA,E,HA,F,HA,G,H B,C,EB,C,F B,C,GB,C,H B,D,EB,D,F B,D,G B,D,H B,E,F B,E,GB,E,H B,E,IB,F,GB,F,H B,G,H B,G,I C,D,EC,D,GC,D,H C,E,FC,E,GC,F,HD,E,F D,E,GD,E,H D,F,GD,F,H D,G,HD,H,I

A,B,C,D A,B,C,EA,B,C,F A,B,C,G A,B,C,HA,B,C,J A,B,D,EA,B,D,F A,B,D,H A,B,D,IA,B,D,J A,B,E,F A,B,E,GA,B,E,H A,B,E,IA,B,F,GA,B,F,H A,B,F,IA,B,F,J A,B,G,H A,B,G,I A,C,D,EA,C,D,HA,C,D,J A,C,E,F A,C,E,GA,C,E,H A,C,E,IA,C,F,GA,C,F,HA,C,F,J A,C,G,H A,D,E,FA,D,F,HA,D,G,H A,E,F,GA,E,F,H A,E,G,JA,F,G,H B,C,D,EB,C,D,F B,C,D,GB,C,D,H B,C,E,F B,C,E,HB,C,F,GB,C,F,H B,D,E,F B,D,E,H B,D,E,IB,D,F,G B,D,F,HB,D,F,I B,D,G,H B,E,F,GB,E,F,HB,E,F,J B,E,G,HB,F,G,HB,F,H,J C,D,E,F C,D,E,GC,D,F,HC,D,H,J C,E,F,GC,E,F,HC,E,F,J C,F,H,ID,E,F,GD,E,F,H D,E,G,HD,E,G,JD,E,H,J D,F,G,H

A,B,C,D,EA,B,C,D,FA,B,C,D,GA,B,C,D,HA,B,C,D,J A,B,C,E,F A,B,C,E,GA,B,C,E,H A,B,C,E,IA,B,C,E,J A,B,C,F,GA,B,C,F,H A,B,C,F,I A,B,C,G,HA,B,C,G,JA,B,C,H,J A,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,E,IA,B,D,F,G A,B,D,F,H A,B,D,F,IA,B,D,F,J A,B,D,G,HA,B,D,H,J A,B,E,F,GA,B,E,F,H A,B,E,F,IA,B,E,F,J A,B,E,G,H A,B,E,G,IA,B,E,G,J A,B,E,H,IA,B,E,H,J A,B,F,G,H A,B,F,G,IA,B,F,G,J A,B,F,H,IA,B,F,H,J A,B,G,H,I A,C,D,E,F A,C,D,E,GA,C,D,E,H A,C,D,E,IA,C,D,E,J A,C,D,F,HA,C,D,G,HA,C,D,G,J A,C,D,H,J A,C,E,F,GA,C,E,F,HA,C,E,F,J A,C,F,G,HA,C,F,G,J A,C,F,H,I A,D,E,F,GA,D,E,F,HA,D,E,G,H A,D,E,G,JA,D,F,G,HA,D,F,H,IA,D,G,H,IA,D,G,H,J A,E,F,G,HA,F,G,H,IA,F,G,H,J B,C,D,E,F B,C,D,E,G B,C,D,E,HB,C,D,E,IB,C,D,E,J B,C,D,F,GB,C,D,F,H B,C,D,F,IB,C,D,G,H B,C,E,F,G B,C,E,F,H B,C,E,G,HB,C,F,G,HB,C,F,G,IB,C,F,H,J B,D,E,F,GB,D,E,F,H B,D,E,F,IB,D,E,F,J B,D,E,G,H B,D,E,G,IB,D,F,G,H B,D,F,G,IB,D,F,G,J B,D,F,H,IB,D,F,H,J B,D,G,H,I B,E,F,G,HB,E,F,H,JB,F,G,H,J C,D,E,F,GC,D,E,F,H C,D,E,G,HC,D,E,H,J C,E,F,G,HD,E,G,H,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,H A,B,C,D,F,IA,B,C,D,F,J A,B,C,D,G,HA,B,C,D,G,JA,B,C,D,H,J A,B,C,E,F,GA,B,C,E,F,HA,B,C,E,F,J A,B,C,E,G,H A,B,C,E,G,IA,B,C,E,G,JA,B,C,E,H,J A,B,C,F,G,HA,B,C,F,G,J A,B,C,F,H,IA,B,C,F,H,J A,B,C,G,H,IA,B,C,G,H,J A,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,F,J A,B,D,E,G,J A,B,D,E,H,IA,B,D,E,H,J A,B,D,F,G,IA,B,D,F,G,JA,B,D,F,H,JA,B,D,F,I,J A,B,D,G,H,IA,B,D,G,H,J A,B,E,F,G,H A,B,E,F,G,IA,B,E,F,H,IA,B,E,F,H,JA,B,E,G,H,JA,B,F,G,H,J A,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,G,J A,C,D,E,H,IA,C,D,E,H,J A,C,D,F,G,HA,C,D,F,G,J A,C,D,F,H,I A,C,E,F,G,HA,C,E,F,H,IA,C,E,F,H,J A,C,F,G,H,IA,C,F,G,H,J A,D,E,F,G,HA,D,E,F,H,IA,D,E,G,H,J A,D,F,G,H,IA,D,F,G,H,JA,D,F,H,I,J A,E,F,G,H,I B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,F,IB,C,D,E,F,J B,C,D,E,G,H B,C,D,E,H,IB,C,D,F,G,HB,C,D,F,G,J B,C,D,F,H,IB,C,D,F,H,J B,C,D,G,H,IB,C,E,F,G,H B,C,E,F,G,IB,C,E,F,G,JB,C,E,F,H,JB,C,F,G,H,J B,D,E,F,G,H B,D,E,F,G,IB,D,E,F,G,J B,D,E,F,H,IB,D,E,F,H,J B,D,E,G,H,IB,D,F,G,H,IB,D,F,G,H,J B,E,F,G,H,J C,D,E,F,G,HC,D,E,F,G,J C,D,E,F,H,IC,D,E,F,H,J C,D,E,G,H,IC,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,F,G,HA,B,C,D,F,G,J A,B,C,D,F,H,IA,B,C,D,F,H,JA,B,C,D,F,I,J A,B,C,D,G,H,IA,B,C,D,G,H,J A,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,E,G,H,J A,B,C,F,G,H,IA,B,C,F,G,H,J A,B,D,E,F,G,H A,B,D,E,F,G,IA,B,D,E,F,G,J A,B,D,E,F,H,JA,B,D,E,F,I,J A,B,D,E,G,H,IA,B,D,E,G,H,J A,B,D,F,G,H,IA,B,D,F,G,H,JA,B,D,F,G,I,JA,B,D,F,H,I,J A,B,E,F,G,H,J A,C,D,E,F,G,HA,C,D,E,F,G,JA,C,D,E,G,H,J A,C,D,F,G,H,IA,C,D,F,G,H,J A,C,E,F,G,H,IA,C,E,F,G,H,J A,D,E,F,G,H,IA,D,E,F,G,H,JA,D,F,G,H,I,J B,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,IB,C,D,E,F,H,J B,C,D,F,G,H,IB,C,D,F,G,H,J B,C,D,F,H,I,J B,C,E,F,G,H,IB,C,E,F,G,H,J B,C,E,F,H,I,J B,D,E,F,G,H,IB,D,E,F,G,H,J B,D,F,G,H,I,JB,E,F,G,H,I,J C,D,E,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,J A,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,D,F,G,I,J A,B,C,D,F,H,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,H,J A,B,D,E,F,G,H,IA,B,D,E,F,G,H,JA,B,D,E,F,G,I,JA,B,D,E,F,H,I,J A,B,D,E,G,H,I,JA,B,D,F,G,H,I,J A,C,D,E,F,G,H,JA,C,D,E,G,H,I,JA,C,D,F,G,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID AOgjTmG9Hs4vtlBq
acc genotypes 213
peaks no back 62

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C

A,B A,C A,DA,H A,I B,CB,G B,I C,D C,EC,G C,HC,I C,J

A,B,CA,B,D A,B,GA,B,H A,B,IA,B,J A,C,D A,C,EA,C,F A,C,GA,C,H A,C,IA,D,HA,E,H A,G,HA,H,I B,C,DB,C,G B,C,IB,D,GB,F,G B,F,IB,G,H B,G,I C,D,GC,D,I C,D,JC,G,I C,H,I

A,B,C,D A,B,C,GA,B,C,IA,B,D,GA,B,D,HA,B,E,H A,B,G,H A,B,G,I A,C,D,E A,C,D,G A,C,D,JA,C,E,GA,C,E,H A,C,E,IA,C,F,GA,C,G,H A,C,G,IA,D,E,HA,D,G,HA,D,H,IA,E,H,I A,F,G,HA,F,H,I B,C,D,G B,C,D,I B,C,D,JB,C,E,GB,C,G,H B,C,G,IB,D,F,G B,D,G,H B,E,F,IB,E,G,H B,E,G,I B,F,G,HB,G,H,I B,G,I,J C,G,H,IC,G,I,J

A,B,C,D,G A,B,C,D,JA,B,C,E,IA,B,C,G,I A,B,C,G,JA,B,C,H,IA,B,D,F,H A,B,D,G,H A,B,D,G,IA,B,D,H,I A,B,E,G,IA,B,E,H,I A,B,F,G,HA,B,G,H,IA,B,G,H,J A,C,D,E,GA,C,D,E,H A,C,D,E,I A,C,D,F,GA,C,D,G,HA,C,D,G,I A,C,D,G,J A,C,D,H,JA,C,E,F,H A,C,E,G,HA,C,E,G,IA,C,E,H,IA,C,F,G,H A,C,G,H,IA,C,G,H,JA,D,F,G,HA,E,F,G,H A,F,G,H,IA,F,G,H,J B,C,D,G,H B,C,D,G,IB,C,E,G,H B,C,E,G,I B,C,F,G,HB,C,G,H,IB,C,G,I,J B,D,E,G,H B,D,E,G,IB,D,F,G,HB,D,F,G,J B,D,G,H,I B,D,G,I,J B,E,G,H,IB,E,G,I,J

A,B,C,D,F,GA,B,C,D,G,IA,B,C,D,H,I A,B,C,E,H,IA,B,C,F,G,HA,B,C,G,H,IA,B,C,G,H,J A,B,C,G,I,JA,B,D,E,H,I A,B,D,F,G,HA,B,D,F,G,JA,B,D,G,H,IA,B,D,G,H,J A,B,D,G,I,JA,B,E,G,H,I A,B,F,G,H,JA,B,G,H,I,J A,C,D,E,G,HA,C,D,E,H,I A,C,D,F,G,H A,C,D,F,G,IA,C,D,G,H,I A,C,D,G,H,JA,C,E,F,H,I A,C,E,G,H,I A,C,E,G,I,JA,C,F,G,H,I A,C,G,H,I,JA,D,E,F,G,H A,D,F,G,H,I B,C,D,F,G,J B,C,D,G,H,IB,C,D,G,I,J B,C,G,H,I,J B,D,E,G,I,JB,D,G,H,I,J

A,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,G,H,IA,B,C,D,G,I,J A,B,C,D,H,I,J A,B,C,E,F,H,IA,B,C,E,G,H,I A,B,C,E,H,I,JA,B,C,F,G,H,IA,B,C,G,H,I,JA,B,D,E,G,H,I A,B,D,F,G,H,IA,B,D,F,G,H,JA,B,D,G,H,I,J A,C,D,E,G,H,JA,C,D,F,G,H,I A,C,D,F,G,H,J A,C,D,F,G,I,JA,C,D,G,H,I,JA,C,E,G,H,I,JA,D,E,F,G,H,I A,D,F,G,H,I,J B,C,D,F,G,H,JB,C,D,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,H,J A,B,C,D,F,G,I,JA,B,C,D,G,H,I,J A,B,C,E,F,G,H,IA,B,C,E,G,H,I,JA,B,D,E,F,G,H,JA,B,D,E,G,H,I,J A,C,D,E,F,G,I,JB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,J



0

0

0

ID AXZ6AsdBRokekeDx
acc genotypes 327
peaks no back 60

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B C D EF G H

A,F A,HB,C B,DB,F C,D D,ED,F D,G D,HE,G E,H E,JF,G F,HF,J G,H H,J

A,D,FA,D,GA,E,F A,E,HA,F,HB,C,DB,C,EB,C,F B,C,G B,D,F B,D,G B,D,H B,D,JB,E,F B,F,G B,F,HC,D,EC,D,F C,D,G C,D,H C,E,H C,E,JC,F,HD,E,G D,E,H D,E,JD,F,G D,F,HD,G,HD,G,I D,G,JE,F,G E,F,HE,G,HF,G,H F,H,I G,H,J

A,B,D,F A,B,D,HA,B,E,F A,B,E,HA,B,F,G A,B,F,HA,C,D,FA,C,D,G A,C,F,HA,D,F,G A,D,F,HA,D,G,J A,E,F,H A,E,G,HA,F,G,H A,F,H,IB,C,D,G B,C,D,HB,C,E,F B,C,E,G B,C,E,H B,C,F,HB,C,F,I B,C,G,HB,C,G,I B,C,G,JB,D,E,F B,D,E,G B,D,E,H B,D,E,JB,D,F,G B,D,F,HB,D,G,HB,E,F,G B,F,H,IC,D,E,F C,D,E,G C,D,E,HC,D,F,G C,D,F,HC,D,G,H C,E,F,H C,E,F,JC,E,G,JC,F,G,H C,F,H,I C,G,H,JD,E,F,G D,E,F,HD,E,F,J D,E,G,JD,F,G,HD,F,G,I D,F,H,ID,G,H,I D,G,H,JE,F,G,H E,G,H,JF,G,H,I F,G,H,J

A,B,C,D,HA,B,C,E,GA,B,C,F,G A,B,D,F,HA,B,E,F,G A,B,E,F,H A,B,E,G,HA,B,F,G,HA,C,D,F,G A,C,D,G,H A,C,E,F,H A,C,F,G,HA,C,F,H,IA,D,E,F,H A,D,E,G,HA,E,F,H,IB,C,D,E,F B,C,D,E,G B,C,D,E,H B,C,D,E,JB,C,D,F,G B,C,D,F,HB,C,D,G,HB,C,D,G,I B,C,D,G,J B,C,D,H,IB,C,D,H,JB,C,E,F,G B,C,E,F,HB,C,E,F,I B,C,E,F,JB,C,E,G,H B,C,E,H,JB,C,F,G,I B,C,F,G,JB,C,G,H,I B,C,G,H,JB,D,E,F,G B,D,E,F,HB,D,E,G,H B,D,E,G,JB,D,F,G,HB,D,F,G,I B,D,F,H,I B,D,F,H,J B,D,G,H,JB,E,F,G,HB,E,F,G,IB,E,F,G,J B,E,G,H,JB,F,G,H,I B,F,G,H,JC,D,E,F,G C,D,E,G,H C,D,E,H,JC,D,F,G,HC,D,F,G,I C,D,G,H,JC,E,F,G,H C,E,F,G,J C,E,F,H,I C,E,G,H,JC,F,G,H,I C,F,G,H,JC,F,H,I,J C,G,H,I,JD,E,F,G,HD,E,F,G,I D,E,F,H,ID,E,G,H,I D,E,G,H,JD,E,G,I,JD,F,G,H,I D,F,G,H,JD,G,H,I,JE,F,G,H,I E,F,G,H,JE,G,H,I,J

A,B,C,D,E,HA,B,C,D,F,G A,B,C,D,F,HA,B,C,E,F,H A,B,C,F,H,I A,B,C,G,H,JA,B,D,E,F,HA,B,D,F,G,H A,B,D,F,H,IA,B,E,F,G,H A,B,E,F,H,IA,C,D,E,F,G A,C,D,E,F,HA,C,D,E,G,H A,C,D,F,H,I A,C,E,F,H,JA,C,F,G,H,IA,D,E,F,H,IA,E,F,G,H,I A,E,F,H,I,JB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,JB,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,JB,C,D,F,G,HB,C,D,F,G,I B,C,D,F,H,IB,C,D,G,H,I B,C,D,G,H,JB,C,E,F,G,HB,C,E,F,G,I B,C,E,G,H,J B,C,F,G,H,JB,C,G,H,I,JB,D,E,F,G,HB,D,E,F,G,I B,D,E,F,G,J B,D,E,F,H,IB,D,E,G,H,I B,D,E,G,H,JB,D,F,G,H,I B,D,F,G,H,JB,E,F,G,H,I B,E,F,G,H,JC,D,E,F,G,H C,D,E,F,H,IC,D,E,F,H,JC,D,E,G,H,I C,D,E,G,H,JC,D,F,G,H,JC,D,G,H,I,JC,E,F,G,H,I C,E,F,G,H,JC,F,G,H,I,J D,E,F,G,H,JD,E,G,H,I,J E,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,E,F,G,H A,B,C,E,F,H,I A,B,C,F,G,H,JA,B,D,E,F,G,H A,B,D,E,F,H,I A,B,D,E,G,H,JA,B,E,F,G,H,IA,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,H,IA,C,D,F,G,H,I A,C,E,F,G,H,IA,D,E,F,G,H,IA,D,E,F,H,I,JB,C,D,E,F,G,HB,C,D,E,F,G,I B,C,D,E,F,G,J B,C,D,E,F,H,IB,C,D,E,F,H,JB,C,D,E,G,H,I B,C,D,E,G,H,JB,C,D,F,G,H,I B,C,D,F,G,H,JB,C,D,F,G,I,J B,C,D,G,H,I,JB,C,E,F,G,H,I B,C,E,F,G,H,JB,D,E,F,G,H,I B,D,E,F,G,H,JB,D,E,G,H,I,JC,D,E,F,G,H,I C,D,E,F,G,H,JC,D,E,F,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,J A,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,D,F,G,H,I A,B,C,D,F,G,H,JA,B,C,E,F,G,H,I A,B,C,E,F,G,H,JA,B,D,E,F,G,H,I A,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,I B,C,D,E,F,G,H,JB,C,D,E,F,H,I,J B,C,D,E,G,H,I,JB,C,D,F,G,H,I,J B,C,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID bFdmuJ1681ocZTYL
acc genotypes 359
peaks no back 88

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C DE F

A,B A,CA,E A,FA,I B,C B,DB,E B,F B,HB,I C,DC,F C,GC,HC,IC,J D,F D,H D,IE,F F,H F,IF,J

A,B,E A,B,F A,B,HA,B,IA,B,J A,C,DA,C,E A,C,F A,C,HA,C,I A,C,JA,D,E A,D,F A,D,H A,D,IA,E,G A,E,HA,E,I A,E,J A,F,H A,F,IA,F,JA,H,I B,C,F B,C,GB,C,HB,C,I B,D,F B,D,H B,D,IB,E,I B,F,G B,F,IB,F,J B,G,HB,H,I C,D,F C,D,H C,D,IC,E,H C,F,GC,F,H C,F,IC,F,J C,G,H C,G,IC,H,IC,H,J D,F,HD,F,J D,G,ID,H,I D,H,JE,F,HE,F,J F,G,IF,G,J F,H,IF,H,JF,I,J

A,B,C,DA,B,C,E A,B,C,FA,B,C,IA,B,D,E A,B,D,F A,B,D,H A,B,D,IA,B,E,FA,B,E,G A,B,E,I A,B,F,G A,B,F,H A,B,F,IA,B,F,J A,B,G,HA,B,I,JA,C,D,E A,C,D,F A,C,D,GA,C,E,G A,C,E,HA,C,E,I A,C,F,H A,C,F,IA,C,F,J A,C,G,HA,C,H,JA,C,I,JA,D,E,F A,D,F,HA,D,F,IA,D,F,J A,D,H,IA,E,F,G A,E,F,HA,E,F,I A,E,F,JA,E,G,HA,E,G,I A,E,H,I A,F,H,IA,F,I,J B,C,D,GB,C,E,H B,C,F,GB,C,F,H B,C,F,I B,C,G,H B,C,G,IB,C,H,J B,D,E,FB,D,F,H B,D,F,I B,D,G,IB,D,H,IB,E,F,H B,E,H,IB,F,G,J B,F,H,IB,F,H,J B,F,I,J B,H,I,J C,D,F,HC,D,F,I C,D,H,IC,E,F,H C,E,F,IC,E,F,J C,E,H,I C,F,G,IC,F,H,IC,F,H,JC,F,I,J C,G,H,I C,G,I,J D,G,H,ID,H,I,JF,G,I,J

A,B,C,D,F A,B,C,D,GA,B,C,D,JA,B,C,E,FA,B,C,E,G A,B,C,E,H A,B,C,F,HA,B,C,F,IA,B,C,F,J A,B,C,G,IA,B,C,H,IA,B,D,E,G A,B,D,E,HA,B,D,E,I A,B,D,F,H A,B,D,F,IA,B,D,F,J A,B,D,G,HA,B,D,H,JA,B,E,F,G A,B,E,F,HA,B,E,F,JA,B,E,G,I A,B,F,G,H A,B,F,H,IA,B,F,H,J A,B,H,I,J A,C,D,F,HA,C,D,F,I A,C,D,G,J A,C,D,H,IA,C,E,F,G A,C,E,F,HA,C,E,F,JA,C,E,G,H A,C,E,G,IA,C,E,G,J A,C,E,H,I A,C,E,I,J A,C,F,H,IA,C,F,I,J A,C,H,I,J A,D,F,H,IA,D,F,H,J A,D,F,I,J A,D,H,I,JA,E,F,H,JA,E,F,I,JA,E,G,H,I A,F,H,I,J B,C,D,F,IB,C,D,G,H B,C,D,G,IB,C,D,H,IB,C,E,F,H B,C,E,F,IB,C,E,F,J B,C,F,G,IB,C,F,H,IB,C,F,H,J B,C,F,I,J B,D,E,F,H B,D,E,F,IB,D,E,H,I B,D,F,G,H B,D,F,H,I B,D,G,I,JB,D,H,I,JB,E,G,H,IB,F,H,I,J C,D,E,H,I C,D,F,H,IC,E,F,H,IC,E,F,I,J C,G,H,I,J D,F,H,I,J

A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,I A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,J A,B,C,D,G,HA,B,C,E,F,H A,B,C,E,F,IA,B,C,E,F,JA,B,C,E,G,H A,B,C,E,H,IA,B,C,E,H,J A,B,C,F,H,IA,B,C,F,H,JA,B,C,F,I,J A,B,C,G,H,IA,B,D,E,F,HA,B,D,E,H,I A,B,D,F,H,IA,B,D,F,H,J A,B,D,G,H,IA,B,E,F,G,H A,B,E,F,H,JA,B,E,F,I,J A,B,F,H,I,J A,C,D,E,F,HA,C,D,E,G,H A,C,D,F,G,HA,C,D,F,H,I A,C,D,F,H,JA,C,D,F,I,J A,C,D,H,I,JA,C,E,F,G,HA,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,IA,C,E,F,H,JA,C,E,F,I,JA,C,E,G,H,IA,C,E,G,H,J A,C,E,G,I,J A,C,E,H,I,J A,C,G,H,I,JA,D,E,F,H,J A,D,F,G,H,IA,E,F,H,I,J B,C,D,E,F,H B,C,D,E,H,I B,C,D,F,G,IB,C,D,G,H,IB,C,D,G,I,JB,C,D,H,I,JB,C,E,F,H,IB,C,E,F,H,JB,C,E,F,I,J B,C,F,H,I,J B,D,E,F,G,I C,D,F,H,I,JC,E,F,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,H,JA,B,C,D,F,I,J A,B,C,D,G,H,IA,B,C,E,F,G,HA,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,G,H,IA,B,C,E,G,H,J A,B,C,E,G,I,J A,B,C,F,G,H,IA,B,C,F,G,I,J A,B,C,F,H,I,J A,B,C,G,H,I,JA,B,D,E,F,H,I A,B,D,F,G,H,IA,B,E,F,G,H,IA,C,D,E,F,G,IA,C,D,E,G,I,J A,C,D,F,G,H,IA,C,E,F,G,H,IA,C,E,F,G,H,J A,C,E,F,G,I,J A,C,E,F,H,I,JA,C,E,G,H,I,J A,C,F,G,H,I,JA,D,E,F,H,I,JB,C,D,E,F,I,J B,C,D,F,H,I,JB,C,E,F,H,I,J C,D,E,F,H,I,J C,D,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,D,F,H,I,JA,B,C,E,F,G,H,IA,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,G,H,I,J A,B,C,F,G,H,I,J A,B,D,E,F,H,I,J B,C,D,F,G,H,I,JB,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,J
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ID bGijXeZCPrfEOBkI
acc genotypes 183
peaks no back 53

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C D

A,B A,C A,DA,F B,F C,D C,G D,ED,FD,G D,H D,I

A,B,C A,B,DA,B,F A,B,J A,C,DA,C,F A,C,G A,D,EA,D,F A,D,G A,D,IA,F,G B,C,D B,D,G B,D,H B,D,IC,D,F C,D,G C,D,H C,D,ID,E,FD,E,G D,F,ID,I,J

A,B,C,DA,B,C,GA,B,D,F A,B,D,G A,B,D,IA,B,F,H A,C,D,EA,C,D,G A,C,D,IA,C,E,G A,C,F,GA,C,G,HA,C,G,J A,D,E,GA,D,E,JA,D,F,G A,D,F,IA,D,G,IA,F,G,H B,C,D,F B,C,D,G B,D,E,G B,D,F,I B,D,G,IC,D,E,F C,D,E,IC,D,F,G C,D,F,IC,D,G,ID,E,F,GD,E,G,J D,F,H,I

A,B,C,D,EA,B,C,D,G A,B,C,D,IA,B,C,E,G A,B,C,F,GA,B,C,G,H A,B,D,E,G A,B,D,E,IA,B,D,F,GA,B,D,F,H A,B,D,F,J A,B,D,G,I A,B,D,H,IA,C,D,E,FA,C,D,E,G A,C,D,E,HA,C,D,F,G A,C,D,F,IA,C,D,G,H A,C,D,G,IA,C,D,G,JA,C,E,F,GA,C,F,G,J A,D,E,F,GA,D,E,G,H A,D,F,G,I A,D,F,H,IB,C,D,E,FB,C,D,E,G B,C,D,F,I B,C,D,G,IB,D,E,F,G B,D,F,G,IB,D,F,H,I B,D,G,H,I B,D,G,I,JC,D,E,F,G C,D,E,F,I C,D,F,G,IC,D,F,G,J C,D,F,I,JD,E,F,G,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,IA,B,C,D,F,J A,B,C,D,G,H A,B,C,D,G,IA,B,C,E,F,GA,B,C,E,G,HA,B,C,F,G,HA,B,C,F,G,J A,B,C,G,H,I A,B,D,E,F,G A,B,D,E,F,IA,B,D,F,G,IA,B,D,F,G,J A,C,D,E,F,G A,C,D,E,F,IA,C,D,E,G,I A,C,D,F,G,IA,C,D,F,G,J A,C,D,F,H,IA,C,E,F,G,J A,D,E,F,G,IA,D,E,F,G,J A,D,F,G,H,IA,D,F,H,I,JB,C,D,E,F,G B,C,D,E,F,J B,C,D,F,G,I B,C,D,G,I,JB,D,E,F,G,HB,D,E,F,G,I B,D,F,G,H,I B,D,F,G,I,JC,D,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,I,JA,B,C,D,G,H,J A,B,C,D,G,I,JA,B,C,F,G,H,IA,B,C,F,G,I,J A,B,D,E,F,G,IA,B,D,E,F,G,J A,B,D,F,G,H,IA,B,D,F,G,H,J A,C,D,E,F,G,IA,C,D,E,F,G,J A,C,D,F,G,H,IA,C,D,F,G,I,J B,C,D,E,F,G,HB,C,D,E,F,G,I B,C,D,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,F,G,H,IA,B,D,E,F,G,H,I A,C,D,E,F,G,H,IA,C,D,F,G,H,I,JB,C,D,E,F,G,I,J

A,B,C,D,F,G,H,I,J



0

0

0

ID BnCqeBo4erAk6AAn
acc genotypes 616
peaks no back 76

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s



0

0

0

ID bo1swth9Yj610ESJy
acc genotypes 133
peaks no back 40

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

ABC D E

A,B A,CA,D A,EB,C B,DC,D C,EC,I D,E D,J E,FE,G E,IE,J

A,B,C A,B,DA,B,E A,C,D A,C,EA,D,E A,E,FA,E,G A,E,H A,E,I A,E,JB,C,D B,C,EB,C,F B,C,HB,C,I B,D,E B,E,FC,D,EC,D,F C,D,JC,E,G C,E,JD,E,G D,E,J

A,B,C,DA,B,C,EA,B,C,F A,B,C,GA,B,C,HA,B,C,I A,B,C,JA,B,D,E A,B,D,HA,B,D,I A,B,D,JA,B,E,H A,B,E,I A,B,E,JA,C,D,EA,C,D,G A,C,D,JA,C,E,G A,C,E,H A,C,E,JA,D,E,G A,D,E,HA,D,E,I A,D,E,JA,E,F,G A,E,I,JB,C,D,HB,C,D,I B,D,E,GC,D,E,G

A,B,C,D,E A,B,C,D,GA,B,C,D,H A,B,C,E,HA,B,C,E,I A,B,C,E,JA,B,C,F,I A,B,C,G,JA,B,D,E,F A,B,D,E,G A,B,D,E,HA,B,D,E,I A,B,D,E,JA,B,E,F,IA,B,E,H,IA,C,D,E,F A,C,D,E,G A,C,D,E,HA,C,D,E,I A,C,D,E,JA,C,D,G,H A,C,E,F,HA,C,E,G,HA,C,E,H,I A,C,E,I,JA,D,E,F,H A,E,H,I,JB,C,D,E,G B,C,D,E,H

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,G A,B,C,E,F,H A,B,C,E,I,JA,B,D,E,F,IA,B,D,E,G,IA,B,D,E,G,J A,B,D,E,H,I A,B,E,F,I,JA,B,E,H,I,JA,C,D,E,G,HA,C,D,E,G,J A,C,D,E,I,JA,C,E,F,H,J A,C,E,F,I,JB,C,D,E,F,G B,C,D,E,F,H

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,F,I A,B,C,D,E,G,JA,B,C,D,E,H,IA,B,C,E,F,G,HA,B,C,E,F,H,J

A,B,C,D,E,F,G,H



0

0

0

ID bOw7SJCwZBwfZRmf
acc genotypes 187
peaks no back 71

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC D EF G H

A,C A,DA,F A,GB,D B,G B,HC,F C,G C,HD,F D,GF,GF,I G,HG,I G,J H,J

A,B,C A,B,F A,B,GA,C,DA,C,E A,C,F A,C,HA,C,I A,C,J A,D,GA,E,GA,F,GA,F,JB,C,F B,D,G B,D,H B,E,HB,F,G B,G,I B,H,IC,D,G C,D,HC,E,GC,F,GC,F,IC,F,J C,G,HC,G,I C,G,J C,H,JD,G,HE,G,I E,G,J E,H,JF,G,I G,H,J

A,B,C,FA,B,C,I A,B,C,J A,B,D,G A,B,D,HA,B,F,GA,B,F,J A,B,G,J A,C,D,G A,C,D,HA,C,D,JA,C,E,G A,C,F,GA,C,F,I A,C,F,J A,C,G,HA,C,G,I A,C,H,I A,D,F,J A,F,G,JA,F,I,J A,G,H,JB,C,F,GB,C,F,I B,C,G,HB,C,G,J B,C,H,IB,D,F,G B,D,H,I B,E,F,HB,E,G,HB,E,G,J B,E,H,JB,G,H,JC,D,E,HC,D,F,GC,D,F,J C,D,G,I C,D,H,I C,D,H,JC,E,F,G C,F,G,HC,F,G,IC,F,G,J D,G,H,JE,G,I,J F,G,H,J

A,B,C,D,GA,B,C,F,GA,B,C,F,I A,B,C,F,J A,B,C,G,HA,B,C,G,JA,B,C,H,I A,B,D,F,G A,B,D,G,HA,B,D,H,IA,B,D,H,J A,B,E,G,HA,B,F,I,JA,C,D,F,I A,C,D,F,J A,C,D,G,HA,C,E,G,IA,C,E,G,J A,C,F,G,HA,C,F,G,IA,C,F,H,IA,C,G,H,I A,C,G,H,JA,D,F,H,J A,D,G,H,JA,F,G,H,JA,F,G,I,J A,G,H,I,JB,C,D,F,J B,C,D,G,I B,C,E,F,HB,C,E,G,HB,C,E,G,J B,C,F,H,I B,D,E,G,HB,D,F,G,H B,E,F,G,JC,D,F,G,J C,E,F,G,IC,F,G,H,IC,F,G,I,J D,F,G,H,JE,F,G,H,J

A,B,C,D,F,I A,B,C,D,F,J A,B,C,E,F,GA,B,C,E,G,I A,B,C,F,G,HA,B,C,F,I,J A,B,C,G,H,I A,B,C,G,H,J A,B,F,G,H,JA,C,D,F,H,J A,C,D,G,H,J A,D,F,G,H,J B,C,D,E,F,HB,C,D,F,G,IB,C,D,F,G,J B,C,E,F,G,I B,C,E,G,H,JB,C,F,G,H,I B,D,F,G,H,JC,E,F,G,H,IC,F,G,H,I,J

A,B,C,D,E,F,HA,B,C,D,F,H,J A,B,C,E,F,G,HA,B,C,F,G,H,J A,B,D,F,G,H,JA,C,D,F,G,H,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,F,G,H,IB,C,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,F,G,H,I,J A,B,D,F,G,H,I,J



0

0

0

ID BtsRtS3YmmkCe2Gg
acc genotypes 50
peaks no back 18

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C

C,D C,E

A,C,D C,E,FC,E,G

A,B,C,D A,C,D,HA,C,D,I C,D,E,GC,E,G,H

A,B,C,D,EA,B,C,D,I A,C,D,E,GA,C,D,E,HA,C,D,E,I A,C,D,F,H A,C,D,G,H B,C,D,E,GC,D,E,F,GC,D,E,G,IC,E,F,G,H

A,B,C,D,E,I A,B,C,D,F,HA,B,C,D,F,I A,B,C,D,G,IA,B,C,D,H,I A,C,D,E,F,GA,C,D,E,G,HA,C,D,E,H,I A,C,D,F,H,J A,C,D,G,H,I B,C,D,E,F,GB,C,D,E,G,I C,D,E,G,H,I

A,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,H,IA,B,C,D,G,H,I A,C,D,E,F,G,IA,C,D,E,F,H,I C,D,E,F,G,H,IC,D,E,G,H,I,J

A,B,C,D,E,G,H,I A,C,D,E,F,G,I,JB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I



0

0

0

ID BWbL4g3bDhB87PnG
acc genotypes 405
peaks no back 99

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CD E FG HI J

A,C A,EA,FA,I B,C B,E B,FB,I C,E C,FC,G C,I C,J D,E D,HE,FE,G E,HE,I E,JF,G F,HF,I F,JG,J H,I

A,B,C A,B,FA,B,I A,C,FA,C,G A,C,I A,C,J A,D,EA,D,I A,E,FA,E,G A,E,I A,E,JA,F,G A,F,HA,F,IA,I,J B,C,D B,C,E B,C,FB,C,G B,C,I B,C,J B,D,F B,D,HB,E,F B,E,HB,E,JB,F,G B,F,I B,F,J C,D,EC,D,J C,E,F C,E,HC,E,I C,E,J C,F,HC,F,IC,G,I D,E,F D,E,H D,E,ID,E,JD,F,G D,F,I D,H,IE,F,G E,F,HE,F,I E,F,JE,G,I E,G,J E,I,J F,H,IF,I,J H,I,J

A,B,C,EA,B,C,FA,B,C,G A,B,C,I A,B,C,JA,B,D,I A,B,E,F A,B,E,HA,B,E,JA,B,F,G A,B,F,IA,B,H,I A,B,I,J A,C,D,EA,C,D,I A,C,E,FA,C,E,I A,C,E,JA,C,F,G A,C,G,I A,C,H,J A,D,E,H A,D,E,IA,D,E,J A,D,H,IA,E,F,G A,E,F,HA,E,F,IA,E,F,JA,E,G,I A,E,G,J A,E,H,JA,F,G,H A,F,G,I B,C,D,EB,C,D,G B,C,E,FB,C,E,G B,C,E,HB,C,E,JB,C,F,G B,C,F,HB,C,G,HB,C,G,I B,C,G,J B,C,I,J B,D,E,F B,D,E,HB,D,F,G B,D,F,I B,D,H,IB,E,F,G B,E,F,I B,E,F,JB,E,G,I B,E,H,IB,E,H,JB,E,I,JB,F,G,IB,F,G,J B,F,H,IB,H,I,J C,D,E,HC,D,E,J C,D,F,H C,D,H,IC,E,F,G C,E,F,HC,E,F,I C,E,F,J C,E,G,HC,E,G,I C,E,I,JC,F,G,H C,F,I,J C,H,I,JD,E,F,ID,E,I,J D,F,H,IE,F,G,I E,F,H,IE,F,H,JE,F,I,JE,G,H,I E,G,I,J E,H,I,JF,H,I,J

A,B,C,D,G A,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,E,JA,B,C,F,G A,B,C,F,HA,B,C,F,I A,B,C,F,JA,B,C,G,IA,B,C,G,J A,B,D,E,F A,B,D,E,HA,B,D,E,I A,B,D,E,JA,B,D,F,G A,B,D,F,I A,B,D,H,IA,B,E,F,HA,B,E,F,IA,B,E,G,I A,B,E,G,J A,B,E,H,IA,B,E,I,JA,B,F,G,IA,B,F,G,J A,B,F,I,J A,C,D,E,FA,C,D,F,G A,C,D,H,IA,C,E,F,G A,C,E,F,HA,C,E,F,IA,C,E,F,JA,C,E,G,I A,C,E,H,IA,C,E,I,JA,C,F,G,I A,C,H,I,J A,D,E,F,HA,D,E,F,IA,D,E,F,J A,D,E,H,I A,D,F,H,IA,E,F,G,HA,E,F,G,I A,E,F,H,IA,E,F,H,JA,E,F,I,JA,E,G,H,IA,E,G,I,J A,E,H,I,JA,F,G,I,J B,C,D,E,IB,C,D,E,JB,C,D,F,G B,C,D,F,I B,C,D,H,IB,C,E,F,G B,C,E,F,IB,C,E,F,JB,C,E,G,I B,C,E,H,IB,C,E,H,JB,C,E,I,JB,C,F,G,HB,C,F,G,I B,C,F,H,IB,C,F,I,JB,C,G,H,I B,C,H,I,JB,D,E,F,I B,D,E,F,JB,D,E,G,IB,D,F,G,I B,D,F,H,IB,D,G,H,IB,E,F,G,I B,E,G,I,J B,F,H,I,JB,G,H,I,J C,D,E,F,HC,D,E,F,I C,D,E,F,JC,D,E,I,J C,D,F,H,IC,D,F,H,JC,E,F,G,H C,E,F,G,I C,E,F,H,IC,E,F,I,J C,E,H,I,J D,E,F,H,ID,E,F,I,JE,F,G,H,I

A,B,C,D,F,IA,B,C,D,G,I A,B,C,D,H,IA,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,IA,B,C,E,F,J A,B,C,E,H,IA,B,C,F,G,HA,B,C,F,G,I A,B,C,F,H,IA,B,D,E,F,JA,B,D,E,G,I A,B,D,E,H,IA,B,D,F,G,IA,B,D,F,G,J A,B,D,F,H,IA,B,D,G,H,IA,B,E,F,G,I A,B,E,F,H,IA,B,E,F,H,JA,B,E,F,I,JA,B,E,G,H,IA,B,E,G,I,J A,B,E,H,I,JA,B,F,H,I,JA,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,J A,C,D,E,H,IA,C,D,F,H,I A,C,D,G,H,IA,C,E,F,G,HA,C,E,F,G,I A,C,E,F,G,J A,C,E,F,H,IA,C,E,F,I,JA,C,E,G,I,J A,C,E,H,I,JA,C,F,G,H,I A,C,F,G,I,J A,D,E,F,G,HA,D,E,F,G,I A,D,E,F,H,I A,D,F,H,I,JA,E,F,G,H,IA,E,F,G,I,J A,E,G,H,I,JB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,G,I B,C,D,E,H,IB,C,D,E,I,JB,C,D,F,G,H B,C,E,F,G,I B,C,E,F,G,J B,C,E,F,H,IB,C,E,F,H,JB,C,F,G,H,I B,C,F,H,I,JB,C,G,H,I,JB,D,E,F,G,I B,D,E,F,H,IB,D,E,F,I,JB,D,E,G,I,JB,E,F,G,H,I B,E,F,G,I,J B,F,G,H,I,J C,D,E,F,H,IC,D,E,F,I,JC,E,F,G,H,I C,E,F,G,I,J C,E,F,H,I,JE,F,G,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,E,H,I,JA,B,C,F,G,H,IA,B,D,E,F,G,J A,B,D,E,F,I,JA,B,D,E,G,H,IA,B,E,F,G,H,I A,B,E,F,G,I,J A,B,E,F,H,I,J A,C,D,E,F,H,IA,C,E,F,G,H,I A,C,E,F,G,I,J A,C,E,F,H,I,JA,C,E,G,H,I,JA,D,E,F,G,H,I A,D,E,F,H,I,JA,E,F,G,H,I,JB,C,D,E,F,G,H B,C,D,E,F,H,IB,C,D,F,H,I,JB,C,E,F,G,H,I B,C,E,F,G,I,J B,C,E,F,H,I,JB,C,F,G,H,I,J B,D,E,F,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,F,I,JA,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,F,H,I,JA,B,C,E,F,G,H,I A,B,C,E,F,G,H,JA,B,C,E,F,G,I,J A,B,C,E,F,H,I,JA,B,C,E,G,H,I,JA,B,E,F,G,H,I,J A,C,D,E,F,H,I,J

A,B,C,D,E,F,H,I,J



0

0

0

ID C1zvP9CZFCg9avLi
acc genotypes 102
peaks no back 44

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E F GH

A,D A,E A,FA,HB,H C,H D,F D,GE,FE,H E,I F,GF,H G,H G,IH,J

A,C,EA,C,H A,D,F A,F,GA,H,J C,D,FC,E,I C,F,GC,G,HC,H,I D,E,F D,E,GD,E,H D,F,GD,F,I E,F,GE,F,IE,G,HE,H,IE,H,J E,I,J F,G,IF,H,I G,H,JH,I,J

A,B,C,H A,C,E,F A,D,E,FA,D,F,H A,D,F,I A,D,F,J B,C,G,H B,D,E,F C,D,F,IC,F,G,H C,F,G,I C,F,G,JD,E,F,ID,E,F,JD,E,H,J E,F,H,J E,H,I,J G,H,I,J

A,B,C,E,H A,B,D,E,FA,B,D,F,H A,B,D,F,J A,C,F,G,IA,D,E,F,I A,D,E,F,JA,D,F,H,J B,C,F,G,IB,D,E,F,H C,D,E,F,I C,D,F,G,I C,F,G,H,ID,G,H,I,JE,F,G,H,J E,G,H,I,J F,G,H,I,J

A,B,D,E,F,H A,B,D,F,G,J A,B,D,F,I,JA,C,D,E,F,IA,D,E,F,H,JA,D,F,H,I,JB,D,G,H,I,JC,E,G,H,I,J C,F,G,H,I,JE,F,G,H,I,J

A,B,C,D,E,F,HA,B,D,E,F,G,HA,C,D,F,H,I,JB,D,E,G,H,I,J

A,B,D,E,F,G,H,J

A,B,C,D,E,F,G,H,JA,B,D,E,F,G,H,I,J



0

0

0

ID c21LhpXlCZKWnkC5
acc genotypes 493
peaks no back 93

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC DEF G HI J

A,CA,F A,G A,HA,JB,C B,EB,F B,GB,J C,EC,F C,G C,HC,J D,E D,G D,HD,JE,F E,G E,HE,I E,JF,G F,J G,HG,J

A,B,C A,B,E A,B,HA,B,J A,C,EA,C,F A,C,GA,C,I A,C,J A,D,EA,D,F A,D,G A,D,HA,D,J A,E,G A,E,HA,E,JA,F,GA,F,J A,G,IA,G,J A,H,JA,I,JB,C,E B,C,G B,C,HB,C,J B,D,EB,D,GB,D,JB,E,F B,E,GB,E,I B,E,JB,F,G B,G,J C,D,EC,D,F C,D,G C,D,HC,D,J C,E,G C,E,HC,E,JC,F,G C,F,J C,G,HC,G,J C,H,IC,H,JC,I,J D,E,G D,E,HD,E,JD,F,J D,G,HD,G,J D,H,ID,H,JD,I,JE,F,G E,G,IE,G,J E,H,JF,G,H F,G,J

A,B,C,D A,B,C,EA,B,C,J A,B,D,E A,B,D,HA,B,D,J A,B,E,GA,B,E,JA,B,F,J A,B,G,HA,B,G,IA,B,G,JA,B,I,J A,C,D,EA,C,D,F A,C,D,GA,C,D,J A,C,E,G A,C,E,HA,C,E,JA,C,F,GA,C,F,J A,C,G,J A,C,H,IA,C,H,JA,C,I,J A,D,E,HA,D,E,J A,D,F,HA,D,F,J A,D,G,HA,D,G,J A,D,H,JA,D,I,JA,E,F,GA,E,F,J A,E,G,IA,E,G,J A,E,H,J A,G,H,JB,C,D,EB,C,D,F B,C,D,G B,C,D,HB,C,D,JB,C,E,F B,C,E,GB,C,F,G B,C,G,HB,C,G,I B,C,G,J B,C,H,JB,D,E,G B,D,E,HB,D,E,IB,D,E,JB,D,F,J B,D,G,JB,D,I,JB,E,F,GB,E,F,J B,E,G,JB,F,G,HC,D,E,F C,D,E,GC,D,E,JC,D,F,G C,D,G,HC,D,G,JC,D,I,J C,E,G,HC,E,G,J C,E,H,JC,E,I,J C,G,H,I C,G,H,JD,E,F,G D,E,F,HD,E,F,J D,E,G,ID,E,G,J D,E,H,JD,E,I,JD,F,G,J E,F,G,HE,F,G,IE,F,G,J E,G,I,J

A,B,C,D,F A,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,D,J A,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,E,JA,B,C,F,G A,B,C,F,J A,B,C,G,HA,B,C,G,J A,B,C,H,JA,B,C,I,JA,B,D,E,F A,B,D,E,G A,B,D,E,HA,B,D,E,JA,B,D,F,J A,B,D,G,IA,B,D,G,J A,B,D,H,JA,B,D,I,JA,B,E,F,GA,B,E,F,J A,B,E,G,IA,B,E,G,JA,B,F,G,HA,B,F,G,J A,B,G,H,JA,C,D,E,F A,C,D,E,G A,C,D,E,HA,C,D,E,JA,C,D,F,GA,C,D,F,I A,C,D,F,J A,C,D,G,HA,C,D,G,J A,C,D,H,JA,C,D,I,JA,C,E,F,J A,C,E,G,HA,C,E,G,J A,C,E,H,IA,C,E,H,JA,C,E,I,J A,C,F,G,HA,C,F,G,I A,C,G,H,JA,C,G,I,J A,D,E,F,HA,D,E,F,J A,D,E,G,HA,D,E,G,IA,D,E,G,J A,D,E,H,IA,D,E,H,JA,D,F,G,HA,D,F,G,J A,D,G,H,JA,D,G,I,J A,D,H,I,JA,E,F,G,IA,E,F,G,J A,E,G,H,JB,C,D,E,F B,C,D,E,G B,C,D,E,HB,C,D,E,JB,C,D,F,J B,C,D,G,HB,C,D,G,J B,C,D,H,JB,C,D,I,JB,C,E,F,GB,C,E,F,J B,C,E,G,HB,C,E,G,I B,C,E,G,J B,C,E,H,JB,C,F,G,J B,C,G,H,I B,C,G,H,JB,D,E,F,GB,D,E,F,J B,D,E,G,J B,D,E,H,JB,D,E,I,JB,D,F,G,J B,D,F,H,JB,D,F,I,J B,D,G,I,JB,E,F,G,J B,E,G,I,JC,D,E,F,G C,D,E,F,HC,D,E,F,J C,D,E,G,HC,D,E,G,J C,D,E,H,JC,D,F,G,I C,D,G,H,IC,D,G,H,JC,D,G,I,JC,E,F,G,HC,E,F,G,IC,E,F,G,J C,E,G,H,I C,E,G,H,JC,E,G,I,JD,E,F,G,HD,E,F,G,J D,E,F,H,J D,E,G,H,JD,E,H,I,JE,F,G,H,J E,G,H,I,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,IA,B,C,D,F,G A,B,C,D,G,J A,B,C,D,H,JA,B,C,E,F,GA,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,J A,B,C,E,H,IA,B,C,E,H,JA,B,C,E,I,J A,B,C,F,G,HA,B,C,F,G,IA,B,C,F,G,JA,B,C,F,I,J A,B,C,G,H,IA,B,C,G,H,JA,B,C,G,I,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,J A,B,D,E,G,HA,B,D,E,G,IA,B,D,E,G,J A,B,D,E,H,JA,B,D,E,I,J A,B,D,F,G,HA,B,D,F,G,J A,B,D,F,H,J A,B,D,G,H,JA,B,D,G,I,JA,B,E,F,G,HA,B,E,F,G,IA,B,E,F,G,J A,B,E,G,H,I A,B,E,G,H,JA,B,F,G,H,JA,C,D,E,F,G A,C,D,E,G,HA,C,D,E,G,J A,C,D,E,H,IA,C,D,E,H,JA,C,D,F,G,HA,C,D,F,G,JA,C,D,F,I,J A,C,D,G,H,JA,C,D,H,I,JA,C,E,F,G,HA,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,J A,C,E,G,H,I A,C,E,G,H,JA,D,E,F,G,HA,D,E,F,G,J A,D,E,F,H,J A,D,E,G,H,JA,D,E,G,I,J A,D,E,H,I,JA,D,F,G,H,J A,D,G,H,I,JA,E,F,G,H,J A,E,G,H,I,JB,C,D,E,F,GB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,J B,C,D,E,H,JB,C,D,E,I,JB,C,D,F,G,J B,C,D,F,H,J B,C,D,G,H,IB,C,D,G,H,JB,C,D,G,I,J B,C,D,H,I,JB,C,E,F,G,J B,C,E,G,I,J B,C,G,H,I,JB,D,E,F,G,JB,D,E,F,I,J B,D,E,G,H,JB,E,F,G,H,J C,D,E,F,G,HC,D,E,F,G,I C,D,E,F,H,J C,D,E,G,H,JC,D,E,G,I,J C,D,E,H,I,J C,D,G,H,I,JC,E,F,G,H,J C,E,G,H,I,JD,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,J A,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,JA,B,C,D,E,I,J A,B,C,D,F,G,H A,B,C,D,G,H,IA,B,C,D,G,H,JA,B,C,D,G,I,JA,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,I,J A,B,C,E,G,H,JA,B,C,E,G,I,J A,B,C,F,G,H,IA,B,C,F,G,I,J A,B,D,E,F,G,HA,B,D,E,F,G,J A,B,D,E,F,H,JA,B,D,E,F,I,J A,B,D,E,G,H,JA,B,D,E,G,I,J A,B,D,E,H,I,JA,B,D,F,G,H,JA,B,D,F,G,I,J A,B,D,G,H,I,JA,B,E,F,G,I,J A,B,E,G,H,I,JA,C,D,E,F,G,HA,C,D,E,F,G,J A,C,D,E,F,H,JA,C,D,E,F,I,J A,C,D,E,G,H,JA,C,D,E,G,I,J A,C,D,G,H,I,JA,C,E,F,G,H,IA,C,E,F,G,H,JA,D,E,F,G,H,JA,E,F,G,H,I,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,JB,C,D,E,F,I,J B,C,D,E,G,H,JB,C,D,E,G,I,J B,C,D,F,G,H,JB,C,D,F,H,I,J B,C,D,G,H,I,JB,C,E,F,G,I,J B,C,E,G,H,I,JB,D,E,F,G,I,J C,D,E,F,G,H,IC,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,D,F,G,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,J A,B,C,E,G,H,I,JA,B,D,E,F,G,I,J A,B,D,E,G,H,I,JA,B,D,F,G,H,I,J A,C,D,E,F,G,H,IA,C,D,E,F,G,H,JA,C,D,E,F,G,I,J A,C,D,E,G,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,H,I,J B,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID C46MDiN7E3KDR5Fu
acc genotypes 143
peaks no back 61

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A BCDE FG H

A,CA,E A,F A,HB,D B,HB,IC,DC,E C,FC,G C,HD,E D,G D,HD,J E,HF,G F,HF,I F,JG,IG,J H,IH,J

A,B,F A,C,F A,C,HA,D,EA,D,G A,D,HA,E,FA,F,G A,F,H A,G,HA,G,JB,D,F B,D,H B,H,JC,F,HC,F,IC,G,IC,G,J C,H,JD,E,G D,F,G D,F,HD,G,HD,G,I D,H,IE,F,G E,F,HE,G,J E,H,J F,H,JG,I,J

A,B,C,FA,B,D,G A,B,H,JA,C,D,FA,C,D,G A,C,D,H A,C,E,HA,C,F,H A,C,H,JA,D,E,FA,D,F,G A,D,F,HA,D,G,J A,D,H,I A,D,H,JA,E,G,J A,F,H,IB,C,F,HB,D,F,GB,D,F,J B,H,I,JC,D,E,G C,D,H,I C,D,H,JC,F,G,I C,F,H,J C,G,H,J C,H,I,JD,E,F,H D,E,H,ID,E,H,JD,F,G,HD,F,G,J D,F,H,I D,F,H,JD,G,H,IE,F,G,J E,G,H,J

A,B,C,D,HA,B,D,E,FA,B,D,E,G A,B,D,F,HA,C,D,F,G A,C,E,G,H A,C,E,H,JA,D,E,F,HA,D,F,G,I B,C,D,H,JB,C,F,H,JB,D,F,H,JB,D,G,H,I C,D,E,H,JC,D,F,G,H C,D,F,H,I C,D,G,H,JC,E,F,H,JD,E,F,H,ID,E,G,H,I D,E,H,I,J D,F,G,H,I D,F,G,H,JD,F,H,I,J

A,B,C,E,H,JA,D,E,H,I,J B,C,D,F,H,I B,C,D,F,H,JB,C,D,G,H,JB,C,D,H,I,JC,D,E,G,H,I C,D,F,G,H,I C,D,F,G,H,J C,D,G,H,I,JD,E,F,H,I,JD,E,G,H,I,J D,F,G,H,I,J

A,C,D,G,H,I,JA,D,E,G,H,I,J B,C,D,G,H,I,J



0

0

0

ID COoTZ3S17BxN8HQx
acc genotypes 209
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E F G

A,BA,D A,FA,H B,CB,D B,F B,GB,J C,E C,F C,GC,I E,F E,GE,J F,GF,IF,J G,J

A,C,F A,C,GA,C,H A,D,I A,E,GA,E,J A,F,GA,F,I A,F,J A,G,JB,C,F B,C,GB,C,H B,C,IB,C,JB,D,E B,D,F B,D,J B,E,F B,E,GB,F,G B,G,JC,D,F C,D,G C,E,GC,E,H C,F,GC,F,I C,G,JC,I,JD,E,J D,F,J D,G,JE,F,I E,G,JE,I,J F,G,I F,G,JF,H,J G,H,JG,I,J

A,B,C,IA,B,C,J A,B,E,FA,B,E,J A,B,F,GA,B,F,J A,C,D,G A,C,F,GA,C,F,I A,C,F,J A,C,G,JA,C,I,J A,D,F,J A,E,F,G A,E,G,JA,F,G,JA,F,H,J A,F,I,JB,C,D,E B,C,D,GB,C,D,H B,C,D,IB,C,D,J B,C,F,GB,C,F,HB,C,G,H B,C,G,JB,C,H,JB,D,E,F B,D,E,GB,D,E,J B,D,F,G B,D,I,J B,E,F,IB,E,F,J B,E,G,JB,E,I,J B,F,H,JC,D,E,F C,D,E,GC,D,F,J C,D,G,J C,F,G,H C,F,G,I C,F,G,JC,F,H,JC,F,I,J C,G,H,JC,G,I,JC,H,I,J D,E,G,JD,G,H,J E,F,G,JE,G,I,JF,H,I,J

A,B,C,D,GA,B,C,D,I A,B,C,E,I A,B,C,F,GA,B,C,F,H A,B,C,G,IA,B,C,H,J A,B,D,F,J A,B,E,G,JA,B,E,I,J A,C,D,F,GA,C,D,F,J A,C,D,G,IA,C,D,G,J A,C,F,G,H A,C,F,G,JA,C,F,I,J A,D,F,G,J A,E,G,H,JA,E,G,I,JA,F,H,I,J B,C,D,F,GB,C,E,F,HB,C,E,G,H B,C,F,G,JB,C,F,H,J B,C,F,I,JB,C,G,H,IB,D,E,F,J B,F,H,I,JC,D,F,I,J C,D,G,H,J C,D,G,I,JC,E,F,I,J C,E,G,I,JC,F,G,I,JC,F,H,I,J C,G,H,I,J D,E,F,G,J D,E,G,I,JE,F,G,I,JF,G,H,I,J

A,B,C,D,E,I A,B,C,D,F,GA,B,C,D,G,H A,B,C,D,G,I A,B,C,F,G,JA,B,C,F,I,JA,B,D,E,F,J A,C,D,F,G,HA,C,D,F,H,J A,C,E,G,I,JA,C,F,G,H,JA,C,F,G,I,J A,D,E,G,H,JA,D,E,G,I,JA,D,F,G,H,J A,E,F,G,H,JB,C,D,F,G,JB,C,D,F,H,JB,C,E,F,H,J B,C,E,F,I,J B,C,F,H,I,JC,D,E,F,I,J C,D,E,G,I,JC,D,G,H,I,J C,E,F,G,I,J

A,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,I,J A,B,C,D,F,G,JA,B,C,D,G,H,JA,B,C,E,F,I,J A,C,D,G,H,I,J A,C,E,F,G,H,JA,C,E,G,H,I,JA,D,E,F,G,I,JB,C,D,E,F,H,J B,C,D,E,F,I,J C,D,E,G,H,I,J

A,B,C,D,G,H,I,J A,C,D,E,G,H,I,JB,C,D,E,G,H,I,J

A,B,C,D,F,G,H,I,J B,C,D,E,F,G,H,I,J



0

0

0

ID CscphnR9HTju10jKi
acc genotypes 54
peaks no back 14

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A

A,B A,C A,D A,F A,G

A,B,C A,B,DA,B,E A,B,J A,C,D A,D,F

A,B,C,DA,B,C,GA,B,C,JA,B,D,E A,B,D,GA,B,D,HA,B,E,G A,B,F,J A,C,D,F A,D,F,G A,D,F,H A,D,F,J

A,B,C,D,E A,B,C,D,FA,B,C,D,HA,B,C,E,G A,B,C,F,GA,B,C,G,JA,B,D,E,FA,B,D,E,G A,B,D,F,GA,B,F,I,J A,C,D,F,GA,C,D,F,I A,D,E,F,G A,D,F,G,HA,D,F,G,I A,D,F,G,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,D,F,IA,B,C,E,F,G A,B,C,F,G,J A,C,D,E,F,G A,C,D,F,G,HA,C,D,F,G,I

A,B,C,D,E,F,G A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,G,J



0

0

0

ID CxyKl8ZkyGMlHEBy
acc genotypes 101
peaks no back 37

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,B A,D A,EA,GA,J B,C B,FC,D C,FC,HC,J D,ED,F

A,B,D A,B,FA,B,G A,B,IA,B,J A,C,DA,C,G A,C,HA,D,F A,D,JA,F,J A,G,J B,C,D B,C,FB,C,G B,C,HB,C,JC,D,FC,D,J C,E,FC,F,GC,F,H C,F,IC,F,JC,G,J C,I,J

A,B,C,D A,B,C,FA,B,C,HA,B,D,JA,B,G,H A,C,D,FA,C,D,G A,C,D,I A,C,D,J A,C,E,FA,C,F,H A,C,F,IA,C,G,J A,C,H,I A,C,H,JA,D,F,IB,C,D,J B,C,E,FB,C,F,GB,C,F,IB,C,F,JB,C,H,JB,C,I,J C,E,F,J

A,B,C,F,HA,B,C,F,JA,B,D,F,J A,C,D,E,FA,C,D,F,G A,C,D,F,J A,C,E,F,JA,C,F,G,HA,C,F,G,J A,C,F,H,IA,C,F,I,JA,C,G,H,J B,C,D,F,GB,C,D,F,J B,C,D,I,J B,C,E,F,JB,C,F,G,HB,C,F,G,J C,E,F,G,J C,E,F,I,J

A,B,C,D,E,FA,B,C,E,F,JA,B,C,F,H,JA,B,C,F,I,J A,C,E,F,I,JA,C,F,G,H,J A,C,F,H,I,JB,C,D,F,H,J

A,B,C,D,E,F,JA,B,C,E,F,H,J A,B,C,E,F,I,J

A,B,C,D,E,F,H,J
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F
itn

es
s

WT

AB CD E FG

A,B A,CA,D A,E A,FA,GB,CB,DB,E B,FB,GB,H C,D C,E C,F C,GC,I D,FD,GD,I E,FE,GE,H E,IE,J F,G F,HF,IF,JG,I G,J

A,B,CA,B,D A,B,E A,B,GA,B,I A,C,D A,C,E A,C,GA,D,EA,D,F A,D,GA,D,I A,D,J A,E,FA,E,G A,E,IA,E,J A,F,G A,F,HA,F,IB,C,D B,C,E B,C,GB,D,EB,D,F B,D,GB,D,I B,E,FB,E,GB,E,H B,E,IB,E,J B,F,G B,F,HB,F,JB,G,I B,G,JB,H,I C,D,EC,D,GC,D,I C,E,F C,F,GC,F,IC,G,I D,E,GD,E,I D,F,G D,F,HD,F,I D,F,JD,G,HD,G,I D,G,JD,H,ID,I,J E,F,G E,F,HE,F,IE,F,JE,G,IE,H,J E,I,J F,G,I F,G,J F,H,IF,I,JG,H,I

A,B,C,D A,B,C,E A,B,C,GA,B,C,I A,B,D,E A,B,D,G A,B,E,GA,B,E,HA,B,E,I A,B,F,HA,B,F,I A,B,F,JA,B,G,HA,B,G,I A,B,G,JA,C,D,EA,C,D,F A,C,D,GA,C,D,HA,C,D,I A,C,D,J A,C,E,FA,C,G,I A,D,E,FA,D,E,J A,D,F,GA,D,F,I A,D,F,J A,D,G,IA,D,H,J A,E,F,G A,E,F,HA,E,F,I A,E,F,JA,E,G,IA,E,G,J A,F,G,I A,F,I,JB,C,D,F B,C,D,GB,C,D,I B,C,E,F B,C,E,G B,C,F,JB,D,E,F B,D,E,GB,D,E,H B,D,F,GB,D,F,I B,D,G,H B,E,F,HB,E,F,I B,E,F,JB,E,G,HB,E,G,I B,E,G,JB,F,G,I B,F,G,J B,F,H,I B,F,I,JB,G,H,I B,G,H,JC,D,E,GC,D,E,I C,D,F,GC,D,F,I C,D,G,IC,D,I,J C,E,F,HC,E,F,I C,E,F,JC,F,G,I C,F,G,J C,F,H,IC,F,I,JC,G,H,IC,G,I,J D,E,F,G D,E,F,HD,E,F,I D,F,G,HD,F,G,I D,F,G,J D,F,H,ID,F,I,JD,G,I,J E,F,G,I E,F,G,J E,F,H,I E,F,I,JF,G,H,I F,G,I,J

A,B,C,D,F A,B,C,D,GA,B,C,D,I A,B,C,E,F A,B,C,E,GA,B,C,E,HA,B,C,E,IA,B,C,F,I A,B,C,F,JA,B,C,G,HA,B,C,G,IA,B,C,I,J A,B,D,E,F A,B,D,E,GA,B,D,E,HA,B,D,E,I A,B,D,F,GA,B,D,F,I A,B,D,F,JA,B,D,G,HA,B,D,G,I A,B,D,G,J A,B,E,F,HA,B,E,F,I A,B,E,F,JA,B,E,G,HA,B,E,I,J A,B,F,G,J A,B,F,H,IA,B,F,I,JA,B,G,H,JA,C,D,E,FA,C,D,E,HA,C,D,E,IA,C,D,E,J A,C,D,F,I A,C,D,G,H A,C,D,G,IA,C,D,I,J A,C,E,F,G A,C,E,F,HA,C,E,F,I A,C,E,F,JA,C,E,G,I A,C,F,G,I A,C,F,I,JA,D,E,F,G A,D,E,F,H A,D,E,F,JA,D,E,G,IA,D,F,G,I A,D,F,H,IA,D,G,I,J A,E,F,G,H A,E,F,G,JA,E,F,H,I A,E,F,I,JB,C,D,E,F B,C,D,E,GB,C,D,F,GB,C,D,F,I B,C,D,F,JB,C,D,G,HB,C,D,G,I B,C,E,F,H B,C,E,F,JB,C,E,G,I B,C,E,G,JB,C,F,G,I B,C,F,H,IB,C,G,H,IB,D,E,F,GB,D,E,F,H B,D,E,F,IB,D,E,F,J B,D,E,G,I B,D,E,G,JB,D,E,H,I B,D,F,G,H B,D,F,G,I B,D,F,G,J B,D,F,I,JB,D,G,H,I B,E,F,G,H B,E,F,G,I B,E,F,G,J B,E,F,I,JB,E,G,H,JB,E,G,I,JC,D,E,F,G C,D,E,F,HC,D,E,F,I C,D,E,F,JC,D,E,G,HC,D,E,G,IC,D,E,I,J C,D,F,G,H C,D,F,G,J C,D,F,H,IC,D,F,I,JC,D,G,I,J C,E,F,G,IC,E,F,G,J C,E,F,I,JC,F,G,H,I C,F,G,I,JD,E,F,G,J D,E,F,I,JD,F,G,H,ID,F,G,I,J E,F,H,I,J

A,B,C,D,E,HA,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,F,JA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,IA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,I A,B,C,E,F,JA,B,C,E,G,JA,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,F,I,JA,B,C,G,H,IA,B,C,G,I,J A,B,D,E,F,HA,B,D,E,F,I A,B,D,E,G,IA,B,D,F,G,HA,B,D,F,G,I A,B,D,F,G,J A,B,D,F,H,IA,B,D,F,I,JA,B,D,G,H,I A,B,D,G,H,JA,B,D,G,I,J A,B,E,F,G,H A,B,E,F,H,IA,B,E,F,I,J A,B,F,G,I,JA,C,D,E,F,GA,C,D,E,G,I A,C,D,F,G,HA,C,D,F,G,I A,C,E,F,G,HA,C,E,F,H,JA,D,E,F,G,J A,D,E,F,I,J A,D,F,H,I,JA,E,F,G,H,J A,E,F,G,I,JB,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,I B,C,D,E,F,JB,C,D,E,G,I B,C,D,E,G,JB,C,D,F,G,I B,C,D,F,G,J B,C,D,F,H,IB,C,D,F,I,JB,C,D,G,H,IB,C,D,G,I,J B,C,E,F,G,HB,C,E,F,G,J B,C,E,F,H,IB,C,E,G,I,J B,C,F,G,H,IB,C,F,H,I,JB,D,E,F,G,HB,D,E,F,G,I B,D,E,F,G,JB,D,E,F,H,I B,D,E,F,I,JB,D,F,G,H,J B,D,F,G,I,JB,E,F,G,H,J B,E,F,H,I,JC,D,E,F,G,J C,D,E,F,I,JC,D,E,G,I,J C,D,F,G,H,IC,D,F,G,I,J C,D,F,H,I,JC,E,F,G,H,J C,E,F,G,I,J C,E,F,H,I,JC,F,G,H,I,J D,E,F,G,H,ID,E,F,G,I,J D,E,F,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,E,I,J A,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,IA,B,C,D,G,H,IA,B,C,D,G,I,J A,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,JA,B,C,E,G,H,J A,B,C,E,G,I,J A,B,C,F,G,H,I A,B,C,F,G,I,JA,B,C,F,H,I,JA,B,C,G,H,I,J A,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,I A,B,D,E,F,I,JA,B,D,E,G,H,JA,B,D,F,G,H,I A,B,D,F,G,I,JA,B,D,G,H,I,J A,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,G,J A,C,D,E,F,I,JA,C,D,E,G,H,I A,C,D,F,G,H,I A,C,E,F,G,I,JA,D,E,F,G,I,JB,C,D,E,F,G,JB,C,D,E,F,H,IB,C,D,E,G,I,J B,C,D,F,G,H,IB,C,D,F,G,I,J B,C,E,F,G,H,IB,C,E,F,G,I,J B,C,E,F,H,I,JB,C,E,G,H,I,J B,C,F,G,H,I,JB,D,E,F,G,H,J B,D,E,F,G,I,J B,E,F,G,H,I,J C,D,E,F,G,H,IC,D,E,F,G,I,JC,D,F,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,I,JA,B,C,D,E,G,H,I A,B,C,D,F,G,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,I,JA,B,D,F,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,H,J A,C,D,E,F,G,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,I,J B,C,D,E,F,H,I,JB,C,D,E,G,H,I,J B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,J
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WT

A BCD

A,B A,CA,DA,G A,H A,J B,D B,FB,IC,D C,EC,F C,GC,H C,IC,JD,E D,FD,GD,H D,J

A,B,DA,B,G A,B,H A,B,IA,C,EA,C,FA,C,HA,D,G A,D,H A,D,IA,D,JA,E,HA,F,HA,G,H A,H,IA,H,J B,C,D B,C,EB,D,E B,D,G B,D,IB,D,J B,E,FB,E,IC,D,F C,D,H C,D,IC,D,J C,E,F C,E,I C,F,GC,G,J C,H,ID,E,HD,E,I D,E,J D,F,G D,F,H D,F,JD,G,HD,G,I D,G,J

A,B,C,FA,B,D,G A,B,E,FA,B,G,IA,B,H,I A,B,I,JA,C,D,FA,C,D,G A,C,D,H A,C,D,I A,C,E,FA,C,F,G A,C,F,H A,C,G,JA,D,E,G A,D,E,HA,D,F,G A,D,F,HA,D,G,J A,D,H,I A,D,H,JA,F,G,H A,H,I,J B,C,D,H B,C,E,F B,C,E,IB,C,E,JB,C,G,JB,D,E,F B,D,F,HB,D,G,HB,D,G,I B,D,G,J B,D,I,J B,E,F,JC,D,F,JC,D,G,HC,D,G,I C,D,H,IC,D,I,J C,E,H,I C,F,G,H C,F,H,I C,G,H,I C,H,I,JD,E,F,J D,E,G,JD,E,H,J D,F,G,HD,F,G,ID,G,H,I

A,B,C,D,H A,B,C,E,IA,B,C,F,H A,B,C,H,IA,B,D,E,G A,B,D,F,HA,B,D,G,J A,B,F,H,I A,B,G,H,I A,B,G,I,JA,C,D,F,G A,C,D,F,HA,C,D,F,JA,C,D,G,H A,C,D,H,I A,C,F,H,IA,D,E,F,J A,D,E,G,JA,D,E,H,J A,D,F,G,I A,D,F,G,J A,D,F,H,I A,D,F,H,J A,F,H,I,JA,G,H,I,J B,C,D,F,H B,C,D,G,HB,C,D,G,I B,C,D,G,J B,C,E,G,J B,C,F,H,IB,D,E,F,J B,D,F,G,I B,D,F,H,JB,D,G,H,I C,D,E,H,IC,D,E,H,J C,D,F,G,I C,D,F,G,J C,D,F,H,IC,D,G,H,I C,D,H,I,JD,E,F,I,JD,E,G,I,J D,F,G,I,JD,G,H,I,J

A,B,C,D,G,HA,B,C,D,G,J A,B,C,E,G,IA,B,C,H,I,JA,B,D,E,F,J A,B,D,E,G,J A,B,D,F,H,IA,B,D,G,H,JA,C,D,E,G,JA,C,D,E,H,J A,C,D,F,G,I A,C,D,F,G,J A,C,F,H,I,JA,D,E,F,G,JA,D,E,F,I,J A,D,E,G,H,J A,D,F,G,H,IA,D,F,G,I,J A,D,F,H,I,JA,D,G,H,I,J B,C,D,E,F,HB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,J B,C,D,E,H,IB,C,D,E,H,J B,C,D,F,G,HB,C,D,F,G,I B,C,D,F,G,J B,C,D,F,H,JB,C,D,G,I,JB,D,E,F,I,J B,D,E,G,H,IB,D,E,G,I,J B,D,F,G,H,I C,D,E,F,H,IC,D,E,F,I,JC,D,E,G,I,J C,D,E,H,I,JC,D,G,H,I,JD,E,F,G,I,J D,E,F,H,I,JD,E,G,H,I,J D,F,G,H,I,J

A,B,C,D,E,G,H A,B,C,D,E,H,IA,B,C,D,F,G,JA,B,C,D,F,H,IA,B,D,E,G,I,J A,B,D,F,G,H,IA,B,D,G,H,I,JA,C,D,G,H,I,JA,D,E,F,G,H,JA,D,E,F,H,I,JA,D,E,G,H,I,J B,C,D,E,F,G,J B,C,D,E,G,H,JB,C,D,E,G,I,J B,C,D,F,G,H,JB,C,D,F,G,I,JB,C,D,G,H,I,JB,D,E,F,H,I,JD,E,F,G,H,I,J

A,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,D,E,F,G,H,JA,B,D,E,F,H,I,JA,B,D,E,G,H,I,J A,C,D,E,F,G,H,JA,C,D,E,F,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,I,J B,C,D,E,G,H,I,JB,D,E,F,G,H,I,J

B,C,D,E,F,G,H,I,J
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A,CA,DA,E A,G A,HB,CB,E B,F B,G B,H B,IC,D C,F C,G C,ID,E D,F D,G D,IE,G E,H E,IE,J F,G F,HF,IF,J G,IG,J H,I I,J

A,B,CA,B,DA,B,E A,B,F A,B,G A,B,H A,B,IA,C,E A,C,G A,C,H A,C,IA,D,E A,D,G A,D,H A,D,IA,E,F A,E,G A,E,H A,E,IA,E,J A,F,G A,F,HA,G,H A,G,I A,H,I A,I,JB,C,E B,C,F B,C,G B,C,H B,C,IB,D,E B,D,F B,D,G B,D,IB,E,F B,E,GB,E,J B,F,G B,F,IB,G,IB,H,IC,D,E C,D,G C,D,IC,E,F C,E,G C,E,H C,F,G C,F,H C,F,IC,G,H C,G,I C,H,ID,E,F D,E,G D,E,ID,F,G D,F,H D,F,ID,G,H D,G,I D,I,JE,F,G E,F,HE,G,H E,I,JF,G,H F,I,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,G A,B,C,H A,B,C,IA,B,D,E A,B,D,F A,B,D,G A,B,D,IA,B,E,FA,B,E,G A,B,E,IA,B,E,J A,B,F,G A,B,F,H A,B,F,IA,B,G,I A,B,H,I A,B,I,JA,C,D,E A,C,D,G A,C,D,H A,C,D,IA,C,E,F A,C,E,IA,C,E,J A,C,F,G A,C,F,H A,C,F,IA,C,G,H A,C,G,IA,D,E,FA,D,E,G A,D,E,IA,D,E,J A,D,F,G A,D,F,H A,D,F,IA,D,G,H A,D,G,I A,D,I,JA,E,F,H A,E,F,IA,E,F,J A,E,G,H A,E,G,IA,E,G,J A,E,I,JA,F,G,HA,F,G,J A,F,H,IA,F,H,J A,G,H,IB,C,D,E B,C,D,F B,C,D,G B,C,D,H B,C,D,IB,C,E,G B,C,E,IB,C,F,G B,C,F,H B,C,F,IB,C,G,H B,C,G,IB,D,E,F B,D,E,G B,D,E,IB,D,F,G B,D,F,H B,D,F,IB,D,G,IB,E,F,G B,E,F,IB,E,F,J B,E,G,H B,E,G,I B,F,G,I B,F,I,JB,G,H,IB,G,I,JC,D,E,G C,D,F,G C,D,F,H C,D,F,IC,D,G,H C,D,H,IC,E,F,G C,E,F,H C,E,F,IC,E,G,I C,E,H,I C,E,I,JC,F,G,H C,F,G,IC,F,H,IC,F,H,J C,F,I,JC,G,H,ID,E,F,G D,E,F,H D,E,F,ID,E,G,H D,E,G,ID,E,G,J D,E,H,I D,E,I,JD,F,G,H D,F,G,ID,F,G,J D,F,H,J D,F,I,J D,G,I,JE,F,H,I E,F,H,J

A,B,C,D,E A,B,C,D,F A,B,C,D,G A,B,C,D,H A,B,C,D,IA,B,C,E,FA,B,C,E,G A,B,C,E,IA,B,C,E,J A,B,C,F,H A,B,C,F,IA,B,C,G,H A,B,C,G,IA,B,C,H,I A,B,C,I,JA,B,D,E,FA,B,D,E,G A,B,D,E,IA,B,D,E,J A,B,D,F,G A,B,D,F,H A,B,D,F,IA,B,D,G,H A,B,D,G,I A,B,D,H,IA,B,E,F,GA,B,E,F,J A,B,E,G,H A,B,E,G,IA,B,E,G,J A,B,E,I,JA,B,F,G,H A,B,F,G,IA,B,F,G,J A,B,F,H,J A,B,G,H,IA,C,D,E,F A,C,D,E,G A,C,D,E,IA,C,D,E,J A,C,D,F,G A,C,D,F,H A,C,D,F,IA,C,D,G,H A,C,D,G,I A,C,D,I,JA,C,E,F,G A,C,E,F,H A,C,E,F,IA,C,E,G,HA,C,E,G,J A,C,E,I,JA,C,F,G,H A,C,F,G,J A,C,F,H,IA,D,E,F,G A,D,E,F,H A,D,E,F,IA,D,E,G,HA,D,E,G,J A,D,F,G,IA,D,F,H,IA,D,F,H,J A,D,G,H,I A,D,G,I,JA,E,F,G,H A,E,F,G,I A,E,F,H,IA,E,F,H,J A,E,F,I,JA,E,G,H,I A,F,G,H,IA,F,G,H,J A,G,H,I,JB,C,D,E,FB,C,D,E,G B,C,D,F,G B,C,D,F,IB,C,D,F,J B,C,D,G,H B,C,D,G,IB,C,E,F,G B,C,E,F,H B,C,E,F,IB,C,E,F,J B,C,E,G,H B,C,E,G,IB,C,E,G,J B,C,E,H,I B,C,E,I,JB,C,F,G,HB,D,E,F,G B,D,E,F,H B,D,E,F,IB,D,E,G,H B,D,E,G,I B,D,E,I,JB,D,F,G,H B,D,F,G,I B,D,F,I,JB,E,F,G,I B,F,G,H,I B,F,G,I,JC,D,E,F,G C,D,E,F,H C,D,E,F,IC,D,E,G,HC,D,E,G,J C,D,E,I,JC,D,F,G,H C,D,F,G,IC,D,F,H,I C,D,F,I,JC,D,G,H,IC,D,G,H,J C,E,F,G,H C,E,F,G,IC,E,F,H,I C,E,G,I,JC,F,G,H,ID,E,F,G,H D,E,F,G,ID,E,F,G,J D,E,G,I,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,H A,B,C,D,F,IA,B,C,D,G,H A,B,C,D,G,IA,B,C,D,H,I A,B,C,D,I,JA,B,C,E,F,G A,B,C,E,F,IA,B,C,E,G,H A,B,C,E,G,IA,B,C,E,H,IA,B,C,F,G,H A,B,C,F,G,IA,B,C,F,H,IA,B,C,F,H,J A,B,C,H,I,JA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,G,H A,B,D,E,G,IA,B,D,E,G,J A,B,D,E,I,JA,B,D,F,G,H A,B,D,F,G,IA,B,D,F,G,J A,B,D,F,H,J A,B,D,F,I,JA,B,D,G,H,IA,B,E,F,G,H A,B,E,F,G,I A,B,E,F,H,IA,B,E,G,H,I A,B,E,G,I,JA,B,F,G,H,IA,B,F,G,H,J A,B,F,G,I,JA,C,D,E,F,G A,C,D,E,F,H A,C,D,E,F,IA,C,D,E,F,J A,C,D,E,G,H A,C,D,E,G,IA,C,D,E,G,J A,C,D,E,I,JA,C,D,F,G,H A,C,D,F,G,IA,C,D,F,G,J A,C,D,F,H,IA,C,D,F,H,J A,C,D,F,I,JA,C,E,F,G,H A,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,IA,C,E,F,H,J A,C,E,F,I,J A,C,E,G,I,JA,C,F,G,H,IA,D,E,F,G,H A,D,E,F,G,J A,D,E,F,H,IA,D,E,F,H,J A,D,E,F,I,JA,D,E,G,H,IA,D,F,G,H,I A,D,F,G,I,JA,E,F,G,H,IA,E,F,G,H,J A,E,F,G,I,JB,C,D,E,F,G B,C,D,E,F,H B,C,D,E,F,IB,C,D,E,F,J B,C,D,E,I,JB,C,D,F,G,HB,C,D,F,G,J B,C,D,F,H,I B,C,D,F,I,JB,C,D,G,H,IB,C,E,F,G,H B,C,E,F,G,IB,C,E,F,G,J B,C,E,F,H,J B,C,E,F,I,JB,C,E,G,H,J B,C,E,G,I,JB,C,F,G,H,I B,C,F,G,I,JB,D,E,F,G,H B,D,E,F,G,IB,D,E,F,G,J B,D,E,G,I,JB,D,F,G,H,IB,E,F,G,H,I B,F,G,H,I,JC,D,E,F,G,H C,D,E,F,G,IC,D,E,F,G,J C,D,E,F,H,J C,D,E,F,I,JC,D,E,G,H,I C,D,E,G,I,J C,D,E,H,I,JC,D,F,G,I,J C,E,F,G,I,JD,E,F,G,H,ID,E,F,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,H,I A,B,C,D,E,I,JA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,H,I A,B,C,D,F,I,JA,B,C,D,G,H,I A,B,C,D,H,I,JA,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,F,I,JA,B,C,E,G,H,IA,B,C,E,G,H,J A,B,C,E,G,I,JA,B,C,F,G,H,I A,B,C,F,G,I,JA,B,D,E,F,G,H A,B,D,E,F,G,IA,B,D,E,F,G,J A,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,F,I,JA,B,D,E,G,I,JA,B,D,F,G,H,IA,B,D,F,G,H,J A,B,D,F,G,I,JA,B,E,F,G,H,I A,B,E,F,G,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,F,G,J A,C,D,E,F,H,IA,C,D,E,F,H,J A,C,D,E,G,H,I A,C,D,E,G,I,JA,C,D,E,H,I,JA,C,D,F,G,H,IA,C,D,F,G,H,J A,C,E,F,G,H,IA,C,E,F,G,H,J A,C,E,F,G,I,JA,C,E,F,H,I,JA,D,E,F,G,H,IA,D,E,F,G,H,J A,D,E,F,G,I,JB,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,I,JB,C,D,E,G,H,IB,C,D,E,G,H,J B,C,D,E,G,I,JB,C,D,F,G,H,IB,C,D,F,G,H,J B,C,D,F,G,I,JB,C,E,F,G,H,I B,C,E,F,G,I,J B,C,E,G,H,I,JB,C,F,G,H,I,JB,D,E,F,G,H,IB,D,E,F,G,H,J B,D,E,F,G,I,JC,D,E,F,G,H,IC,D,E,F,G,H,J C,D,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,E,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,H,J A,B,C,D,F,G,I,JA,B,C,D,F,H,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,IA,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,F,H,I,J A,B,C,E,G,H,I,JA,B,D,E,F,G,H,IA,B,D,E,F,G,H,J A,B,D,E,F,G,I,JA,C,D,E,F,G,H,IA,C,D,E,F,G,H,J A,C,D,E,F,G,I,J A,C,D,E,G,H,I,JA,C,D,F,G,H,I,JA,C,E,F,G,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,I B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A,D A,E A,GB,D B,FB,GC,DC,E C,FC,GC,JD,E D,GD,J E,GE,HE,IE,J F,G F,HG,H G,IG,J

A,B,FA,B,GA,C,E A,C,FA,C,GA,D,EA,D,F A,D,GA,D,HA,D,J A,E,G A,F,HA,G,H A,G,IB,C,E B,C,FB,C,G B,D,FB,D,G B,E,FB,E,GB,E,J B,F,G B,F,IB,G,H B,G,IB,G,JC,D,E C,D,G C,E,FC,E,GC,E,HC,E,IC,E,J C,F,GD,E,G D,F,GD,G,HD,G,JD,H,J E,F,HE,G,H E,G,IE,G,JE,H,J G,H,IG,H,J

A,B,C,E A,B,C,G A,B,D,FA,B,D,GA,B,D,J A,B,E,J A,B,F,G A,B,F,H A,B,F,IA,B,G,JA,C,D,EA,C,D,H A,C,E,GA,C,E,HA,C,E,I A,C,E,J A,C,F,GA,D,E,GA,D,E,HA,D,E,J A,D,G,HA,D,G,J A,E,G,H A,E,G,IA,E,G,J A,F,G,H B,C,D,FB,C,D,G B,C,E,FB,C,E,GB,C,E,J B,C,F,G B,C,F,H B,C,F,IB,C,G,H B,C,G,I B,D,E,FB,D,F,GB,D,G,H B,D,G,IB,D,H,J B,E,F,G B,E,F,H B,E,F,IB,E,G,H B,E,G,IB,E,H,J B,F,G,I B,F,H,IB,G,H,IC,D,E,GC,D,E,HC,D,E,I C,D,F,GC,D,G,HC,D,H,J C,E,F,G C,E,F,HC,E,G,H C,E,G,IC,E,G,JC,E,H,IC,E,H,J C,E,I,J C,F,G,HC,F,G,JC,G,H,I D,E,F,HD,E,G,ID,E,G,JD,E,H,J D,G,H,I E,F,G,HE,F,H,IE,G,H,J E,G,I,J

A,B,C,D,E A,B,C,D,GA,B,C,D,H A,B,C,E,FA,B,C,E,GA,B,C,E,HA,B,C,E,I A,B,C,F,G A,B,C,F,HA,B,C,G,J A,B,D,E,FA,B,D,E,GA,B,D,E,HA,B,D,E,J A,B,D,F,HA,B,D,G,HA,B,D,G,JA,B,D,H,J A,B,E,F,GA,B,E,F,HA,B,E,G,H A,B,E,G,IA,B,E,G,JA,C,D,E,GA,C,D,E,H A,C,D,E,I A,C,D,G,HA,C,D,H,J A,C,E,F,G A,C,E,F,HA,C,E,G,H A,C,E,G,IA,C,E,H,IA,C,E,H,J A,C,E,I,J A,C,F,G,HA,C,F,G,JA,D,E,F,HA,D,E,G,H A,D,E,G,IA,D,E,G,JA,D,E,I,J A,D,F,G,HA,D,G,H,J A,E,F,G,HA,E,G,H,IA,E,G,H,J A,E,G,I,JB,C,D,E,GB,C,D,E,I B,C,D,F,G B,C,D,F,H B,C,D,F,IB,C,D,G,H B,C,D,G,IB,C,D,H,J B,C,E,F,G B,C,E,F,IB,C,E,G,H B,C,E,G,I B,C,F,G,HB,D,E,F,H B,D,E,F,IB,D,E,G,H B,D,E,G,IB,D,E,H,J B,D,G,H,J B,D,G,I,J B,E,F,G,H B,E,F,H,IB,E,G,H,IB,E,G,H,J B,E,G,I,J C,D,E,F,GC,D,E,G,HC,D,E,G,JC,D,E,H,I C,D,F,G,HC,D,F,G,JC,D,G,H,I C,E,F,G,HC,E,F,H,JC,E,G,H,IC,E,G,H,J C,E,G,I,J C,F,G,H,JD,E,F,G,HD,E,F,G,ID,E,G,H,J E,F,G,H,IE,G,H,I,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,I A,B,C,D,F,GA,B,C,D,G,H A,B,C,D,G,IA,B,C,D,H,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,JA,B,C,E,G,H A,B,C,E,G,IA,B,C,E,G,JA,B,C,E,H,J A,B,C,F,G,HA,B,C,F,G,J A,B,D,E,F,IA,B,D,E,G,H A,B,D,E,G,IA,B,D,E,H,IA,B,D,E,H,J A,B,D,F,G,HA,B,D,G,H,J A,B,E,F,G,H A,B,E,F,H,IA,B,E,G,H,J A,B,E,G,I,JA,C,D,E,G,HA,C,D,E,G,IA,C,D,E,G,JA,C,D,E,H,IA,C,D,E,H,J A,C,D,F,G,JA,C,D,G,H,J A,C,E,F,G,HA,C,E,F,G,I A,C,E,F,G,JA,C,E,F,H,I A,C,E,G,H,IA,C,E,G,H,J A,C,E,G,I,J A,C,F,G,H,JA,D,E,G,H,I A,D,E,G,I,JA,D,E,H,I,J A,E,F,G,H,IA,E,G,H,I,J B,C,D,E,F,GB,C,D,E,G,H B,C,D,F,G,HB,C,D,F,G,J B,C,D,F,H,IB,C,D,G,H,I B,C,E,F,G,H B,C,E,F,G,IB,C,E,G,H,IB,C,E,G,H,J B,C,F,G,H,J B,D,E,F,G,IB,D,E,F,H,I B,D,E,F,I,JB,D,E,G,I,JB,D,F,G,H,J C,D,E,F,G,JC,D,E,G,H,IC,D,E,G,H,J C,D,E,G,I,J C,D,F,G,I,JC,E,F,G,H,JC,E,F,G,I,JC,E,G,H,I,J D,E,F,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,D,G,H,IA,B,C,D,G,H,J A,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,JA,B,C,E,F,H,IA,B,C,E,G,H,J A,B,C,E,G,I,JA,B,C,E,H,I,J A,B,D,E,F,G,IA,B,D,E,F,H,I A,B,D,E,F,I,JA,B,D,E,G,H,J A,B,D,E,G,I,JA,B,D,E,H,I,J A,B,D,F,G,H,J A,B,E,F,G,H,IA,B,E,G,H,I,J A,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,G,JA,C,D,E,F,H,I A,C,D,E,G,H,IA,C,D,E,G,H,J A,C,E,F,G,H,I A,C,E,F,G,H,JA,C,E,F,G,I,JA,C,E,G,H,I,JA,D,E,G,H,I,J B,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,IB,C,D,E,G,H,IB,C,D,E,G,I,J B,C,D,F,G,H,IB,C,D,F,G,H,JB,C,D,F,G,I,J B,C,E,F,G,H,IB,C,E,F,G,H,JB,C,E,F,G,I,JB,C,E,G,H,I,J B,D,E,F,G,H,IB,D,E,F,G,H,JB,D,E,G,H,I,J C,D,E,F,G,H,JC,D,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,D,F,G,I,J A,B,C,E,F,G,H,IA,B,C,E,F,H,I,J A,B,C,E,G,H,I,JA,B,D,E,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,D,E,F,H,I,JB,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J
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A,B A,CA,DA,E A,H B,CB,DB,E B,FB,J C,D C,FC,H C,JD,FD,J

A,B,CA,B,D A,B,F A,B,J A,C,D A,C,F A,C,IA,C,J A,D,GA,D,HA,E,FA,E,J A,F,H B,C,DB,C,E B,C,F B,C,GB,C,HB,D,E B,D,FB,D,J B,F,GB,F,HB,H,J C,D,H C,F,GC,F,J C,H,JD,F,JD,H,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,GA,B,C,JA,B,D,E A,B,D,FA,B,D,H A,B,D,JA,B,E,F A,B,F,H A,B,F,JA,B,H,J A,C,D,F A,C,D,GA,C,D,H A,C,D,IA,C,D,JA,C,E,J A,C,F,GA,C,F,H A,C,F,IA,C,F,J A,C,H,I A,C,I,JA,D,E,J A,D,F,H A,D,F,JA,D,H,JA,E,H,J A,F,H,JB,C,D,E B,C,D,F B,C,D,GB,C,D,H B,C,D,IB,C,D,JB,C,E,H B,C,F,GB,C,F,IB,C,F,J B,C,G,JB,D,E,F B,D,F,GB,D,F,H B,F,G,J C,F,H,J C,G,H,JD,F,H,J

A,B,C,D,E A,B,C,D,H A,B,C,D,IA,B,C,D,JA,B,C,E,FA,B,C,E,J A,B,C,F,GA,B,C,F,H A,B,C,F,IA,B,C,F,J A,B,C,G,H A,B,C,G,JA,B,C,H,J A,B,C,I,JA,B,D,E,FA,B,D,E,J A,B,D,F,H A,B,D,F,I A,B,D,F,JA,B,D,H,JA,B,E,F,H A,B,E,F,IA,B,E,F,JA,B,E,H,J A,B,F,H,J A,B,F,I,JA,B,H,I,J A,C,D,E,HA,C,D,E,J A,C,D,F,GA,C,D,F,H A,C,D,F,IA,C,D,F,J A,C,D,G,HA,C,D,H,J A,C,D,I,J A,C,E,F,GA,C,E,F,HA,C,E,F,JA,C,E,H,J A,C,F,G,H A,C,F,G,JA,C,F,H,IA,C,F,H,J A,C,F,I,JA,C,G,I,JA,D,E,F,HA,D,E,F,JA,D,E,H,J A,D,F,H,JA,E,G,H,J B,C,D,E,H B,C,D,F,GB,C,D,F,H B,C,D,F,IB,C,D,F,J B,C,D,H,IB,C,D,H,JB,C,E,F,HB,C,E,G,H B,C,E,H,J B,C,F,G,HB,C,F,H,J B,C,F,I,J B,C,G,H,JB,D,F,H,J B,F,G,H,JD,E,F,H,J D,F,G,H,JD,F,H,I,J
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A,B,C,D,E,F A,B,C,D,F,G A,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,IA,B,C,E,G,J A,B,D,E,F,G A,B,D,E,F,IA,B,D,E,F,J A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,H,I A,B,D,F,G,HA,B,D,F,G,J A,B,E,F,G,HA,B,E,F,G,IA,B,E,F,G,J A,B,E,F,I,J A,B,E,G,H,I A,B,E,G,H,JA,B,F,G,H,I A,B,F,G,H,JA,B,F,G,I,J A,C,E,F,G,HA,C,E,F,G,J A,D,E,F,G,IA,D,E,F,G,J A,D,F,G,I,J A,E,F,G,H,IA,E,F,G,I,J A,E,F,H,I,J B,C,E,F,G,HB,C,E,F,G,IB,C,E,F,I,J B,D,E,F,G,HB,D,E,F,G,I B,E,F,G,H,I B,E,F,G,H,JB,E,F,G,I,J D,E,F,G,I,J

A,B,C,E,F,G,HA,B,C,E,F,G,IA,B,C,E,F,G,J A,B,D,E,F,G,HA,B,D,E,F,G,IA,B,D,E,F,G,J A,B,D,E,F,H,I A,B,D,E,G,H,I A,B,D,F,G,H,IA,B,E,F,G,I,J A,C,E,F,G,I,JB,C,E,F,G,I,J B,D,E,F,G,H,I

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,E,F,G,H,IA,B,C,E,F,G,I,J A,B,D,E,F,G,H,IA,B,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I



0

0

0

ID ERn91KUoSwG1g1w9
acc genotypes 263
peaks no back 93

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E F G

A,GB,D B,E B,F B,GB,J C,D C,GD,E D,GD,H D,I D,J E,F E,GF,IF,J G,IG,J

A,B,GA,D,EA,D,I A,E,GB,C,D B,C,E B,C,GB,D,E B,D,F B,D,GB,D,H B,E,F B,E,GB,E,H B,E,J B,F,GB,F,H B,F,IB,F,J B,G,IB,G,JC,D,EC,D,HC,D,I C,E,GC,F,IC,F,J D,E,GD,E,I D,E,J D,F,GD,F,H E,F,GE,F,IE,F,J E,G,I F,G,IF,G,JF,I,J G,H,I G,I,J

A,B,C,GA,B,D,H A,B,F,G A,B,G,IA,B,G,JA,D,E,FA,D,E,I A,D,E,J A,D,F,GA,D,I,J A,E,F,GA,E,F,I A,E,G,J A,G,I,JB,C,D,E B,C,E,GB,C,E,H B,C,E,J B,C,F,G B,C,G,H B,C,G,IB,C,G,JB,D,E,GB,D,E,J B,D,F,GB,D,F,IB,D,F,J B,D,G,IB,D,G,J B,E,F,GB,E,F,IB,E,F,J B,E,G,IB,E,G,JB,E,H,J B,F,G,I B,G,H,IB,G,H,J B,G,I,JC,D,E,HC,D,E,I C,D,F,JC,D,G,I C,E,F,GC,E,F,J C,F,G,IC,F,G,JC,F,H,J C,F,I,J C,G,I,JD,E,F,ID,E,H,I D,F,G,JD,F,H,ID,F,H,J E,F,H,J E,F,I,J F,H,I,J

A,B,C,D,EA,B,C,D,H A,B,C,F,G A,B,C,G,HA,B,C,G,JA,B,D,E,F A,B,D,E,GA,B,D,E,J A,B,D,F,G A,B,D,G,IA,B,E,F,I A,B,E,G,J A,B,F,G,H A,B,F,G,J A,B,G,H,JA,C,D,E,J A,C,D,F,GA,C,E,G,JA,C,F,I,JA,D,E,F,H A,D,E,G,JA,D,E,H,IA,D,F,I,J A,E,F,G,H A,E,F,G,JA,E,F,I,J B,C,D,E,GB,C,D,E,I B,C,D,E,J B,C,D,F,G B,C,E,F,GB,C,E,F,IB,C,E,F,J B,C,E,G,HB,C,E,G,IB,C,E,G,JB,C,F,H,J B,D,E,F,GB,D,E,G,H B,D,E,G,IB,D,E,G,J B,D,F,G,H B,D,F,G,IB,D,F,G,JB,D,F,I,J B,D,G,I,JB,E,F,G,IB,E,F,G,JB,E,G,H,J B,E,G,I,J B,F,G,H,IB,F,G,I,JB,G,H,I,JC,D,E,F,I C,D,E,H,JC,D,E,I,J C,D,F,I,J C,D,G,I,JC,E,F,H,J C,F,G,I,JD,E,F,G,I D,E,F,G,JD,E,F,I,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,I A,B,C,D,F,GA,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,J A,B,C,F,G,JA,B,D,E,F,GA,B,D,E,F,I A,B,D,E,G,HA,B,D,E,G,J A,B,D,F,G,IA,B,D,F,I,J A,B,D,G,H,JA,B,E,F,G,JA,B,E,F,I,J A,B,F,G,H,JA,C,D,E,F,H A,C,E,F,G,JA,C,E,G,I,JA,D,E,F,H,J A,E,F,H,I,J B,C,D,E,F,GB,C,D,E,F,J B,C,D,E,G,H B,C,D,E,G,JB,C,D,E,H,J B,C,D,F,G,IB,C,D,F,G,J B,C,D,G,I,JB,C,E,F,G,HB,C,E,F,G,IB,C,E,F,G,J B,C,F,G,I,JB,C,G,H,I,JB,D,E,F,G,HB,D,E,F,I,J B,D,E,G,H,J B,D,G,H,I,JB,E,F,G,H,IB,E,F,G,I,J B,F,G,H,I,JC,D,E,F,H,JC,D,E,H,I,J D,E,F,G,H,J

A,B,C,D,E,F,HA,B,C,D,E,F,J A,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,E,F,G,J A,B,C,F,G,H,JA,B,D,E,F,G,HA,B,D,E,F,G,J A,B,D,F,G,H,JA,B,E,F,G,H,JB,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,G,JB,C,D,E,G,H,J B,C,D,E,G,I,JB,C,D,E,H,I,J B,C,D,F,G,I,JB,C,E,F,G,H,J B,D,E,F,G,I,JC,D,E,F,G,H,J

A,B,C,D,E,F,H,J A,B,C,E,F,G,H,JA,B,E,F,G,H,I,JB,C,D,E,F,G,H,J B,C,D,E,F,G,I,JB,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,E,F,G,H,I,J



0
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0

ID erQFJpuljZzglgwp
acc genotypes 377
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD EF

A,B A,CA,D A,FA,I B,CB,D B,EB,HB,I C,EC,FD,FD,H D,I E,FF,H F,I

A,B,CA,B,D A,B,FA,B,IA,C,D A,C,EA,C,FA,D,E A,D,FA,D,H A,D,I A,E,FA,F,G A,F,HA,F,IA,H,IB,C,D B,C,EB,C,HB,C,IB,D,I B,E,HB,E,I C,D,EC,D,F C,E,F C,E,GC,E,HC,E,I C,E,JC,F,HC,F,J D,E,FD,E,H D,E,I D,F,H D,F,ID,G,ID,H,ID,H,J E,F,H E,F,JF,H,I

A,B,C,EA,B,C,FA,B,C,HA,B,D,EA,B,D,H A,B,D,I A,B,E,HA,B,E,I A,B,F,HA,B,F,I A,B,F,JA,B,H,IA,B,I,JA,C,D,E A,C,D,FA,C,D,H A,C,D,I A,C,E,F A,C,E,GA,C,F,JA,C,H,I A,D,E,FA,D,E,H A,D,F,HA,D,F,IA,D,H,IA,D,H,J A,E,F,HA,E,F,I A,E,F,JA,F,G,HA,F,G,I A,F,H,I A,F,H,J B,C,D,EB,C,D,FB,C,D,I B,C,E,F B,C,E,GB,C,E,HB,C,E,I B,C,E,JB,C,F,HB,C,H,IB,D,E,H B,D,F,IB,D,G,I B,D,H,I B,E,F,HB,E,F,I B,E,G,HB,E,H,I B,E,H,J B,F,H,I C,D,E,F C,D,E,GC,D,E,IC,D,F,G C,D,F,HC,D,F,IC,D,G,IC,D,H,I C,E,F,GC,E,F,HC,E,F,I C,E,G,IC,E,H,I C,E,I,JC,F,G,H C,F,H,I D,E,F,GD,E,F,ID,E,H,I E,F,G,HE,F,H,I E,F,H,JE,F,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,H A,B,C,D,I A,B,C,E,F A,B,C,E,HA,B,C,F,HA,B,C,F,I A,B,C,F,JA,B,C,H,I A,B,D,F,HA,B,D,F,IA,B,D,H,IA,B,D,H,J A,B,E,F,HA,B,E,F,I A,B,E,F,JA,B,E,H,IA,B,E,I,J A,B,F,G,HA,B,F,H,IA,B,G,H,I A,C,D,E,FA,C,D,E,GA,C,D,E,H A,C,D,E,J A,C,D,F,IA,C,D,G,IA,C,D,H,I A,C,D,I,J A,C,E,F,HA,C,E,F,J A,C,E,G,HA,C,E,G,I A,C,E,G,JA,D,E,F,GA,D,E,F,H A,D,E,F,I A,D,E,F,JA,D,E,H,IA,D,E,H,J A,D,F,G,H A,D,F,H,IA,D,F,H,JA,D,G,H,IA,D,H,I,J A,E,F,G,JA,E,F,H,I A,E,F,I,JA,F,G,H,I B,C,D,E,FB,C,D,E,IB,C,D,F,HB,C,D,F,IB,C,D,H,I B,C,E,F,IB,C,E,H,I B,C,E,I,JB,C,F,H,IB,D,E,F,H B,D,E,F,IB,D,E,G,I B,D,E,H,I B,D,F,H,IB,D,G,H,IB,D,G,I,J B,E,F,H,I C,D,E,F,GC,D,E,F,HC,D,E,H,I C,D,E,I,JC,D,F,G,I C,D,F,I,J C,E,F,G,H C,E,F,G,I C,E,H,I,JD,E,F,G,HD,E,F,G,ID,E,F,H,I D,E,F,H,JD,E,F,I,JD,E,H,I,J E,F,G,H,JE,F,H,I,J

A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,IA,B,C,D,F,H A,B,C,D,F,JA,B,C,D,H,I A,B,C,E,F,HA,B,C,E,F,JA,B,C,E,H,I A,B,C,E,I,JA,B,C,F,H,I A,B,C,F,H,J A,B,C,F,I,JA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,H,J A,B,D,E,I,J A,B,D,F,G,HA,B,D,F,H,IA,B,D,G,H,IA,B,D,H,I,J A,B,E,F,H,I A,B,F,H,I,J A,C,D,E,F,GA,C,D,E,F,HA,C,D,E,F,I A,C,D,E,G,JA,C,D,E,H,IA,C,D,E,H,J A,C,D,E,I,JA,C,D,F,G,I A,C,D,F,H,IA,C,D,H,I,J A,C,E,F,G,HA,C,E,F,H,I A,C,E,G,I,J A,C,E,H,I,JA,D,E,F,G,HA,D,E,F,H,IA,D,E,F,H,JA,D,E,G,H,I A,D,F,G,H,IA,D,G,H,I,J A,E,F,G,H,I A,E,F,G,I,J A,E,F,H,I,JB,C,D,E,F,HB,C,D,E,G,I B,C,D,E,H,IB,C,D,F,H,I B,C,E,H,I,JB,D,E,F,H,I B,D,E,F,I,JB,D,E,G,I,JB,D,F,G,I,JB,D,G,H,I,J B,E,F,H,I,JC,D,E,F,H,I C,D,E,F,I,J C,D,E,H,I,JC,D,F,G,H,I C,E,F,G,H,IC,E,F,G,H,JD,E,F,G,H,I D,E,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,E,I,JA,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,D,F,H,J A,B,C,D,F,I,JA,B,C,D,G,H,IA,B,C,D,H,I,J A,B,C,E,F,H,J A,B,C,E,F,I,J A,B,C,E,H,I,JA,B,C,F,G,H,I A,B,D,E,F,G,H A,B,D,E,F,H,IA,B,D,E,F,H,JA,B,D,E,G,H,I A,B,D,E,G,I,JA,B,D,E,H,I,J A,B,D,F,G,H,IA,B,D,F,H,I,J A,B,E,F,G,H,I A,B,E,F,G,I,JA,B,E,F,H,I,J A,C,D,E,F,G,HA,C,D,E,F,G,IA,C,D,E,F,H,IA,C,D,E,F,H,J A,C,D,E,F,I,JA,C,D,E,G,H,I A,C,D,E,H,I,JA,C,D,F,G,H,I A,C,E,F,G,I,J A,C,E,F,H,I,JA,D,E,F,G,H,I A,D,E,F,H,I,J A,E,F,G,H,I,JB,C,D,E,G,H,I B,C,D,E,H,I,JB,C,D,F,H,I,JB,C,D,G,H,I,J B,C,E,G,H,I,JB,D,E,F,G,H,IB,D,E,F,H,I,JB,D,F,G,H,I,J C,D,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,H,IA,B,C,D,E,H,I,J A,B,C,D,F,H,I,J A,B,C,E,F,G,H,I A,B,C,E,F,H,I,J A,B,C,E,G,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,I,JA,B,D,E,F,H,I,JA,B,D,F,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,I,JA,C,D,E,F,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,I B,C,D,E,G,H,I,JB,C,D,F,G,H,I,J B,C,E,F,G,H,I,JB,D,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID EV5PzPVJ8yEpuh5C
acc genotypes 33
peaks no back 13

removed edges NA
prop rem edges NA

1.0
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1 2 3 4 5

Number of mutated genes
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WT

A B C DE

A,E A,J B,CB,E D,G D,HE,F E,J

A,B,CA,E,J A,H,J B,C,DB,E,F D,H,JE,F,G E,F,J E,I,J

A,B,C,FA,E,I,JB,E,F,I D,F,H,JE,F,I,J E,G,I,J

A,B,C,F,JA,C,E,I,J D,E,F,I,J E,F,H,I,J
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ID f4lIMrTliuCuX6MS
acc genotypes 540
peaks no back 122

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC DE F GH I

A,B A,DA,E A,F A,GA,H A,IA,J B,CB,E B,F B,GB,H B,IC,F C,GC,H C,ID,GD,H D,IE,FE,H E,IE,J F,GF,H F,IF,J G,H G,IG,JH,IH,J I,J

A,B,CA,B,E A,B,F A,B,GA,B,H A,B,IA,C,H A,C,IA,C,J A,D,E A,D,IA,E,FA,E,GA,E,H A,E,J A,F,GA,F,H A,F,JA,G,H A,G,IA,G,JA,H,IA,H,J B,C,DB,C,E B,C,F B,C,GB,C,H B,C,J B,D,F B,D,GB,D,H B,E,G B,E,IB,F,GB,F,I B,G,H B,G,IB,G,JB,H,IB,H,J B,I,JC,D,GC,E,H C,E,J C,F,G C,F,IC,F,JC,G,H C,G,JC,H,IC,H,J C,I,JD,E,FD,E,H D,E,JD,F,H D,G,H D,G,JD,H,J E,F,H E,F,JE,G,H E,G,J E,H,IE,H,J F,G,IF,G,JF,H,IF,H,J F,I,JG,H,J H,I,J

A,B,C,F A,B,C,GA,B,C,H A,B,C,IA,B,C,JA,B,D,H A,B,D,IA,B,E,F A,B,E,G A,B,F,GA,B,F,H A,B,F,J A,B,G,H A,B,G,IA,B,G,JA,B,H,IA,B,H,J A,C,E,FA,C,E,GA,C,E,H A,C,E,J A,C,F,H A,C,F,IA,C,F,JA,C,G,H A,C,H,IA,C,H,J A,C,I,JA,D,E,H A,D,E,IA,D,E,JA,D,F,H A,D,F,IA,D,H,J A,E,F,H A,E,F,IA,E,G,H A,E,G,I A,E,G,JA,E,H,IA,E,H,J A,F,G,H A,F,G,IA,F,G,JA,F,H,IA,F,H,J A,F,I,JA,G,H,IA,G,H,J B,C,D,GB,C,E,FB,C,E,GB,C,E,H B,C,E,IB,C,E,J B,C,F,GB,C,F,H B,C,F,JB,C,G,H B,C,G,JB,C,H,IB,C,H,JB,D,E,H B,D,G,H B,D,G,IB,D,G,JB,D,H,I B,E,F,G B,E,F,IB,E,G,HB,E,G,J B,F,G,H B,F,G,I B,F,I,JB,G,H,IB,G,H,J B,G,I,JB,H,I,JC,D,E,H C,D,F,H C,D,G,JC,D,H,J C,E,F,J C,E,G,JC,F,G,H C,F,G,IC,F,G,J C,F,H,IC,F,H,J C,F,I,JC,G,H,J C,H,I,JD,E,F,H D,E,F,JD,E,H,J D,F,G,H D,F,G,ID,F,H,J D,F,I,JD,G,H,J E,F,G,H E,F,G,JE,F,H,J E,F,I,JE,G,H,IE,G,H,J E,H,I,J F,G,H,IF,G,H,J G,H,I,J

A,B,C,D,H A,B,C,D,IA,B,C,E,F A,B,C,E,J A,B,C,F,GA,B,C,F,H A,B,C,F,IA,B,C,F,JA,B,C,G,H A,B,C,G,IA,B,C,G,JA,B,C,H,IA,B,C,H,JA,B,D,E,H A,B,D,F,GA,B,D,F,H A,B,D,G,HA,B,D,H,J A,B,E,F,H A,B,E,F,IA,B,E,F,J A,B,E,G,I A,B,E,G,JA,B,E,H,IA,B,E,H,J A,B,F,G,H A,B,F,G,IA,B,F,G,JA,B,F,H,IA,B,F,H,J A,B,F,I,JA,B,G,H,IA,B,G,H,JA,B,H,I,J A,C,D,E,FA,C,D,E,H A,C,D,F,IA,C,D,H,IA,C,D,H,J A,C,E,F,H A,C,E,F,JA,C,E,G,H A,C,E,I,J A,C,F,G,H A,C,F,G,IA,C,F,G,JA,C,F,H,J A,C,F,I,JA,C,G,H,I A,C,H,I,JA,D,E,H,J A,D,F,G,I A,D,F,I,JA,D,G,H,J A,E,F,G,H A,E,F,G,IA,E,F,H,I A,E,G,H,I A,E,H,I,JA,F,G,H,J A,F,H,I,JA,G,H,I,J B,C,D,F,G B,C,D,G,JB,C,E,F,GB,C,E,G,H B,C,E,G,IB,C,E,H,J B,C,E,I,JB,C,F,G,H B,C,F,G,IB,C,F,G,JB,C,F,H,IB,C,G,H,IB,C,G,H,J B,C,G,I,JB,C,H,I,JB,D,E,F,H B,D,E,H,IB,D,E,H,J B,D,F,G,H B,D,F,G,IB,D,G,H,J B,D,G,I,J B,E,F,G,IB,E,F,G,JB,E,F,H,J B,E,G,H,I B,E,G,I,JB,E,H,I,J B,F,G,H,IB,F,G,H,J B,F,G,I,J B,F,H,I,JB,G,H,I,JC,D,E,F,JC,D,E,G,HC,D,E,H,I C,D,F,G,IC,D,F,G,JC,D,F,H,J C,D,F,I,JC,D,G,H,J C,E,F,G,H C,E,F,G,IC,E,F,H,J C,E,F,I,JC,E,H,I,J C,F,G,H,IC,F,G,I,JC,F,H,I,JD,E,F,H,J D,E,G,H,J D,F,G,H,ID,F,G,H,J D,G,H,I,J E,F,G,H,IE,F,G,H,J E,F,G,I,JE,F,H,I,J F,G,H,I,J

A,B,C,D,E,H A,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,G,HA,B,C,D,H,J A,B,C,E,F,GA,B,C,E,F,H A,B,C,E,G,H A,B,C,E,G,IA,B,C,E,G,JA,B,C,E,H,IA,B,C,E,H,J A,B,C,E,I,J A,B,C,F,G,IA,B,C,F,G,JA,B,C,F,H,I A,B,C,F,H,J A,B,C,G,H,IA,B,C,G,I,JA,B,C,H,I,J A,B,D,E,F,GA,B,D,E,G,H A,B,D,E,H,J A,B,D,F,G,IA,B,D,F,G,JA,B,D,F,H,J A,B,D,G,H,IA,B,E,F,G,H A,B,E,F,G,IA,B,E,F,H,J A,B,E,G,H,IA,B,E,G,H,J A,B,E,G,I,J A,B,F,G,H,I A,B,F,G,I,J A,B,F,H,I,JA,C,D,E,F,H A,C,D,E,F,JA,C,D,E,G,HA,C,D,E,H,J A,C,D,F,G,JA,C,D,F,H,J A,C,D,F,I,JA,C,E,F,G,H A,C,E,F,G,IA,C,E,F,G,JA,C,E,F,H,IA,C,E,F,H,J A,C,E,G,H,I A,C,E,G,H,J A,C,E,H,I,J A,C,F,H,I,JA,C,G,H,I,JA,D,E,F,H,JA,D,E,G,H,J A,D,E,H,I,J A,D,F,G,I,JA,D,G,H,I,JA,E,F,G,H,IA,E,F,G,H,J A,E,F,H,I,JA,E,G,H,I,J A,F,G,H,I,JB,C,D,E,H,I B,C,D,E,H,J B,C,D,F,G,H B,C,D,F,G,IB,C,D,F,H,J B,C,D,H,I,J B,C,E,F,G,H B,C,E,F,G,IB,C,E,F,G,J B,C,E,F,I,JB,C,E,H,I,J B,C,F,G,H,IB,C,F,G,H,J B,C,F,G,I,JB,C,F,H,I,JB,C,G,H,I,J B,D,E,F,G,IB,D,E,F,G,J B,D,F,G,H,IB,D,F,G,H,J B,D,F,G,I,J B,D,F,H,I,JB,D,G,H,I,J B,E,F,G,H,IB,E,F,G,H,J B,E,F,G,I,JB,E,F,H,I,J B,F,G,H,I,J C,D,E,F,G,IC,D,E,F,H,I C,D,E,F,H,JC,D,E,G,H,I C,D,F,G,H,IC,D,F,G,H,J C,D,F,G,I,JC,D,F,H,I,J C,E,F,G,I,JC,E,F,H,I,JC,E,G,H,I,J E,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,E,I,JA,B,C,D,F,G,HA,B,C,D,F,H,J A,B,C,D,G,H,IA,B,C,D,G,H,J A,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,G,H,J A,B,C,F,G,I,JA,B,C,F,H,I,JA,B,C,G,H,I,JA,B,D,E,F,G,H A,B,D,E,F,G,IA,B,D,E,G,H,J A,B,D,E,H,I,J A,B,D,F,G,H,J A,B,D,F,G,I,JA,B,D,F,H,I,J A,B,D,G,H,I,JA,B,E,F,G,H,J A,B,E,F,G,I,JA,B,E,F,H,I,JA,B,E,G,H,I,JA,C,D,E,F,G,HA,C,D,E,F,H,I A,C,D,E,F,H,JA,C,D,E,G,H,JA,C,D,E,H,I,J A,C,D,F,G,H,JA,C,D,F,H,I,J A,C,E,F,G,H,IA,C,E,F,G,H,J A,C,E,G,H,I,JA,D,E,F,G,H,IA,D,E,F,G,H,JA,D,E,F,H,I,J A,D,F,G,H,I,JA,E,F,G,H,I,J B,C,D,E,F,G,HB,C,D,E,F,H,J B,C,D,E,H,I,J B,C,D,F,G,H,IB,C,D,F,G,H,J B,C,E,F,G,H,J B,C,E,F,G,I,JB,C,E,F,H,I,JB,C,E,G,H,I,J B,C,F,G,H,I,JB,D,E,F,G,H,JB,D,E,F,H,I,J B,D,F,G,H,I,JC,D,E,F,G,H,JC,D,E,F,H,I,JC,D,E,G,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,JA,B,C,D,F,H,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,J A,B,C,E,F,G,I,J A,B,D,E,F,G,H,IA,B,D,E,F,G,H,JA,B,D,F,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,F,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,I,JB,C,D,E,F,H,I,J B,C,D,F,G,H,I,JB,C,E,F,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A B C DE FG HI

A,B A,DA,E A,GA,I B,CB,E B,G B,HB,I C,DC,E C,FC,G C,I D,FD,G D,IE,G E,I F,IG,I H,I

A,B,C A,B,DA,B,E A,B,G A,B,I A,C,DA,C,E A,C,I A,D,E A,D,G A,D,IA,E,GA,E,I A,F,IA,G,I B,C,DB,C,E B,C,FB,C,G B,C,HB,C,I B,D,FB,D,G B,D,HB,D,IB,E,F B,E,G B,E,I B,G,HB,G,IB,G,J B,H,IB,I,JC,D,I C,E,FC,E,G C,F,IC,G,I C,H,ID,E,FD,E,G D,E,I D,F,G D,F,ID,G,I D,H,IE,F,IE,G,H E,H,IF,G,I G,H,I

A,B,C,DA,B,C,E A,B,C,FA,B,C,G A,B,C,HA,B,C,I A,B,D,E A,B,D,G A,B,D,HA,B,D,IA,B,E,G A,B,E,HA,B,E,I A,B,F,I A,B,G,HA,B,G,I A,B,H,IA,C,D,E A,C,D,I A,C,E,FA,C,E,G A,C,F,IA,C,G,I A,C,H,IA,D,E,G A,D,E,I A,D,F,IA,D,G,I A,D,H,I A,E,F,IA,E,G,I A,F,G,I A,G,H,IB,C,D,FB,C,D,G B,C,D,I B,C,E,FB,C,E,G B,C,E,HB,C,E,I B,C,F,GB,C,F,I B,C,F,J B,C,G,HB,C,G,I B,C,H,IB,D,E,IB,D,G,I B,D,H,IB,E,F,IB,E,G,I B,E,H,I B,G,H,IC,D,E,FC,D,E,I C,D,F,IC,D,G,I C,E,F,IC,E,G,I C,F,G,I C,G,H,ID,E,F,GD,E,F,I D,E,G,HD,E,G,I D,F,G,ID,G,I,J E,F,G,I E,F,I,J E,G,H,I G,H,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,F,GA,B,C,F,I A,B,C,G,HA,B,C,G,I A,B,C,H,IA,B,D,E,GA,B,D,E,I A,B,D,F,I A,B,D,G,HA,B,D,G,I A,B,E,F,I A,B,E,G,HA,B,E,G,I A,B,E,H,IA,B,E,I,J A,B,F,G,I A,B,F,I,J A,B,G,H,I A,B,G,H,JA,B,H,I,JA,C,D,E,FA,C,D,E,G A,C,D,E,H A,C,D,E,IA,C,D,E,J A,C,D,F,I A,C,E,F,GA,C,E,F,IA,C,E,G,I A,C,E,H,IA,C,F,G,I A,C,G,H,IA,D,E,F,GA,D,E,F,IA,D,E,G,I A,D,F,G,IA,D,F,H,I A,D,G,H,IA,D,G,I,J A,E,F,G,IA,E,G,I,J A,G,H,I,JB,C,D,E,FB,C,D,E,G B,C,D,E,HB,C,D,E,I B,C,D,F,I B,C,D,G,H B,C,D,H,IB,C,E,F,G B,C,E,F,HB,C,E,F,I B,C,E,F,J B,C,E,G,HB,C,E,G,I B,C,E,H,IB,C,E,I,J B,C,F,G,HB,C,F,G,I B,C,F,H,I B,C,G,H,IB,D,E,F,GB,D,E,F,IB,D,E,G,I B,D,E,H,IB,D,F,G,I B,D,G,H,IB,D,G,I,J B,E,G,H,I B,F,G,H,I B,G,H,I,JC,D,E,F,IC,D,E,G,I C,D,F,G,IC,D,G,I,J C,E,F,G,IC,F,G,I,JD,E,F,G,I D,E,F,H,I D,E,F,I,J D,E,G,H,I

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,H,IA,B,C,E,F,G A,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,I A,B,C,E,H,IA,B,C,E,I,J A,B,C,F,G,IA,B,C,F,G,JA,B,C,F,I,J A,B,C,G,H,IA,B,D,E,F,I A,B,D,E,G,HA,B,D,E,G,I A,B,D,F,G,IA,B,D,F,I,J A,B,D,G,H,IA,B,D,G,I,J A,B,E,F,G,I A,B,E,F,H,IA,B,E,F,I,J A,B,E,G,H,IA,B,F,G,H,IA,B,F,G,I,J A,B,G,H,I,JA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,F,JA,C,D,F,G,IA,C,D,F,H,IA,C,D,G,I,J A,C,E,F,G,I A,C,E,G,H,IA,C,F,G,I,J A,D,E,F,G,I A,D,E,G,H,IA,D,E,G,I,J A,E,G,H,I,JB,C,D,E,F,GB,C,D,E,F,I B,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,H,IB,C,D,E,I,J B,C,D,F,G,I B,C,D,G,H,I B,C,D,H,I,JB,C,E,F,G,HB,C,E,F,G,I B,C,F,G,H,IB,C,F,G,I,J B,C,G,H,I,JB,D,E,F,G,HB,D,E,F,G,I B,D,E,G,H,IB,D,F,G,H,IB,E,F,G,H,IC,D,E,F,G,IC,D,E,F,H,I C,D,E,F,I,JC,D,F,G,I,J C,E,F,G,I,JD,E,F,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,E,I,J A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,D,G,H,IA,B,C,D,G,I,J A,B,C,D,H,I,JA,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,F,G,H,IA,B,C,F,G,I,J A,B,C,G,H,I,JA,B,D,E,F,G,IA,B,D,E,F,I,J A,B,D,E,G,H,IA,B,D,F,G,I,J A,B,D,G,H,I,JA,B,E,F,G,H,IA,B,E,F,G,I,J A,B,E,G,H,I,JA,C,D,E,F,G,I A,C,D,E,F,H,I A,C,D,E,G,H,IA,C,D,E,G,I,J A,C,D,F,G,H,IA,C,D,F,G,I,J A,C,E,F,G,H,IA,D,E,F,G,H,I A,D,E,G,H,I,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,H,I B,C,D,E,F,I,J B,C,D,E,G,H,IB,C,D,F,G,H,I B,C,D,G,H,I,JB,C,E,F,G,I,J B,C,E,G,H,I,JB,C,F,G,H,I,J B,D,E,G,H,I,JB,E,F,G,H,I,JC,D,E,F,G,H,I C,D,E,F,G,I,JC,D,E,F,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,F,I,J A,B,C,D,E,G,H,IA,B,C,D,E,G,I,J A,B,C,D,F,G,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,IA,B,C,E,F,G,I,J A,B,C,E,G,H,I,JA,B,D,E,F,G,H,IA,B,D,E,F,G,I,J A,B,D,E,G,H,I,JA,C,D,E,F,G,H,IA,C,D,E,F,H,I,J A,C,D,E,G,H,I,JA,C,E,F,G,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,I B,C,D,E,G,H,I,JB,C,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,JA,C,D,E,F,G,H,I,J B,C,D,E,F,G,H,I,J
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A BC D EF GH I

A,BA,EA,F A,G A,IB,EB,F B,G B,IC,EC,F C,G C,I D,IE,F E,G E,H E,IF,GF,H F,I G,I I,J

A,B,CA,B,D A,B,E A,B,IA,C,F A,C,G A,C,IA,D,F A,D,IA,E,F A,E,G A,E,I A,G,I A,H,I A,I,JB,C,E B,C,F B,C,G B,C,IB,D,F B,D,G B,D,IB,E,F B,E,G B,E,HB,F,G B,F,IB,F,J B,G,HB,G,J B,I,JC,D,E C,D,F C,D,G C,D,IC,E,F C,E,H C,E,IC,E,J C,F,G C,F,I C,G,H C,G,I C,H,ID,E,F D,E,ID,F,H D,G,I D,I,JE,F,G E,F,HE,F,IE,F,J E,G,IE,H,IF,G,H F,G,IF,H,J G,H,I G,I,J

A,B,C,E A,B,C,F A,B,C,H A,B,C,IA,B,D,F A,B,D,G A,B,E,GA,B,F,G A,B,F,J A,B,G,I A,B,I,JA,C,D,F A,C,D,IA,C,E,F A,C,E,G A,C,E,IA,C,E,J A,C,F,GA,C,F,IA,C,F,J A,C,G,H A,C,G,I A,C,I,JA,D,E,F A,D,E,IA,D,G,IA,E,F,GA,E,F,HA,E,F,I A,E,G,I A,E,I,JA,F,G,I A,F,I,JA,G,I,J A,H,I,JB,C,D,E B,C,D,G B,C,D,IB,C,E,GB,C,E,HB,C,E,J B,C,F,G B,C,F,IB,C,F,J B,C,G,I B,C,I,JB,D,E,G B,D,E,IB,D,F,I B,D,I,JB,E,F,GB,E,F,J B,E,G,IB,E,G,J B,E,H,I B,E,I,JB,F,G,IB,F,G,J B,G,H,I B,G,I,JC,D,E,F C,D,F,GC,D,F,I C,D,I,JC,E,F,G C,E,F,HC,E,F,I C,E,G,H C,E,G,I C,E,H,I C,E,I,JC,F,G,I C,F,G,J C,F,I,J C,G,H,I C,G,I,JC,H,I,JD,E,F,GD,E,F,I D,E,G,IE,F,G,HE,F,G,J E,F,H,I E,F,H,J E,G,H,I F,G,I,J

A,B,C,D,EA,B,C,D,F A,B,C,D,G A,B,C,D,HA,B,C,F,G A,B,C,F,HA,B,C,F,I A,B,C,F,J A,B,C,G,I A,B,C,H,I A,B,C,I,JA,B,D,E,F A,B,D,E,G A,B,D,E,IA,B,D,F,GA,B,D,F,I A,B,D,G,I A,B,D,I,JA,B,E,G,I A,B,E,I,JA,B,F,G,I A,B,F,G,J A,B,F,I,JA,C,D,E,F A,C,D,F,G A,C,D,F,I A,C,D,G,IA,C,E,F,HA,C,E,F,J A,C,E,G,HA,C,E,G,I A,C,E,H,I A,C,E,I,JA,C,F,G,I A,C,F,G,J A,C,F,I,JA,C,G,H,IA,C,G,H,J A,D,E,G,I A,D,F,G,I A,D,H,I,JA,E,F,G,H A,E,F,G,I A,E,F,G,JA,E,F,H,J A,E,F,I,J A,E,H,I,JA,F,G,H,I A,F,G,I,JB,C,D,E,F B,C,D,E,GB,C,D,E,I B,C,D,F,G B,C,D,F,I B,C,D,G,I B,C,E,F,GB,C,E,F,HB,C,E,F,IB,C,E,F,J B,C,E,G,H B,C,E,G,I B,C,E,H,IB,C,F,G,H B,C,F,G,IB,C,F,G,J B,C,G,I,JB,D,E,F,G B,D,E,G,I B,D,F,G,IB,D,F,G,JB,E,F,G,H B,E,F,G,J B,E,G,H,I B,E,G,I,JC,D,E,F,GC,D,E,F,I C,E,F,G,H C,E,F,G,I C,E,F,H,I C,E,F,I,J C,E,G,H,I C,E,G,I,JC,E,H,I,JC,F,G,H,I C,F,G,I,JD,E,F,G,I D,E,F,G,J D,E,F,H,ID,E,F,I,J D,E,G,H,IE,F,G,H,IE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,G,I A,B,C,D,I,JA,B,C,E,F,G A,B,C,E,H,I A,B,C,E,I,JA,B,C,F,G,HA,B,C,F,G,I A,B,C,F,G,J A,B,C,G,H,I A,B,C,G,I,JA,B,D,E,G,IA,B,D,E,G,J A,B,D,F,G,J A,B,D,G,H,IA,B,E,F,G,J A,B,E,G,H,I A,B,E,G,I,J A,B,F,G,I,JA,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,F,J A,C,D,E,H,IA,C,D,F,G,IA,C,D,F,G,J A,C,E,F,G,H A,C,E,F,G,I A,C,E,F,I,JA,C,E,G,H,I A,C,E,G,H,J A,C,E,H,I,JA,C,F,G,H,I A,C,F,G,I,JA,D,E,F,G,IA,D,E,F,G,J A,D,F,G,H,I A,D,F,G,I,J A,D,G,H,I,JA,E,F,G,H,J A,E,F,G,I,J A,F,G,H,I,JB,C,D,E,F,G B,C,D,E,F,I B,C,D,E,G,I B,C,D,F,G,IB,C,D,F,G,J B,C,E,F,G,H B,C,E,F,G,I B,C,E,F,G,JB,C,E,F,H,IB,C,E,F,H,J B,C,E,G,H,I B,C,E,G,I,JB,C,E,H,I,JB,C,F,G,H,J B,C,F,G,I,JB,D,E,F,I,J B,E,F,G,I,JB,E,G,H,I,JC,D,E,F,I,J C,D,E,H,I,J C,E,G,H,I,JD,E,F,G,H,ID,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,F,G,I A,B,C,D,F,G,J A,B,C,D,F,I,JA,B,C,D,G,I,J A,B,C,D,H,I,JA,B,C,E,F,G,H A,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,F,I,JA,B,C,E,G,H,I A,B,C,E,G,I,JA,B,C,E,H,I,JA,B,C,F,G,H,I A,B,C,F,G,I,JA,B,D,E,F,G,IA,B,E,F,G,H,I A,B,E,F,G,I,J A,B,F,G,H,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,F,G,JA,C,D,E,F,I,J A,C,D,F,G,H,I A,C,E,F,G,H,IA,C,E,F,G,H,J A,C,E,F,H,I,JA,C,E,G,H,I,JA,D,E,F,G,H,IA,D,E,F,G,H,J A,E,F,G,H,I,J B,C,D,E,F,G,I B,C,D,F,G,H,I B,C,E,F,G,H,I B,C,E,F,G,I,J B,C,E,G,H,I,JB,D,E,F,G,I,J C,D,E,F,G,H,IC,D,E,F,G,H,J C,D,E,F,G,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,I,J A,B,C,D,E,G,I,J A,B,C,D,E,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,F,H,I,J A,B,C,E,G,H,I,J A,B,C,F,G,H,I,JA,B,D,E,F,G,H,J A,B,D,F,G,H,I,JA,B,E,F,G,H,I,JA,C,D,E,F,G,I,J A,C,D,E,F,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,IC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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F
itn

es
s

WT

AB C D E

A,B A,D A,EA,F A,G B,D B,EB,F B,GB,H C,D C,EC,F C,G D,ED,FD,G D,H E,GE,I E,J

A,B,C A,B,EA,B,FA,B,H A,C,EA,C,F A,C,G A,D,E A,E,FA,E,GB,C,D B,C,EB,C,F B,C,G B,D,EB,D,FB,D,H B,D,JB,E,F B,E,GB,E,I B,E,JB,F,G C,D,EC,D,F C,D,G C,E,F C,E,GC,E,H C,E,JC,F,G D,E,FD,G,I E,F,G

A,B,C,D A,B,C,EA,B,C,F A,B,C,G A,B,D,EA,B,D,FA,B,D,H A,B,E,FA,B,E,GA,B,E,I A,B,E,JA,B,F,G A,C,D,EA,C,D,FA,C,D,G A,C,E,FA,C,E,G A,C,E,JA,C,F,G A,D,E,HA,D,E,I A,D,E,J A,E,F,G A,E,F,I A,E,F,JB,C,D,EB,C,D,F B,C,D,GB,C,D,H B,C,D,JB,C,E,F B,C,E,GB,C,E,HB,C,E,I B,C,E,JB,C,F,G B,D,E,F B,D,E,GB,D,E,H B,D,E,I B,D,E,JB,D,F,G B,D,F,I B,D,F,J B,D,G,J B,E,F,I B,E,F,JB,E,G,I B,E,G,JB,E,H,JB,F,G,H C,D,E,F C,D,E,G C,D,E,HC,D,F,G C,D,F,I C,D,G,I C,E,F,G C,E,F,HC,E,F,I C,E,F,J C,E,G,H C,E,G,I C,E,G,JC,E,H,I C,E,I,JD,E,F,JD,E,G,ID,F,G,I

A,B,C,D,EA,B,C,D,FA,B,C,D,G A,B,C,D,I A,B,C,E,F A,B,C,E,G A,B,C,E,JA,B,C,F,GA,B,C,F,HA,B,C,F,J A,B,C,G,J A,B,D,E,F A,B,D,E,GA,B,D,E,I A,B,D,E,JA,B,D,F,G A,B,D,F,IA,B,D,G,H A,B,D,G,J A,B,E,F,I A,B,E,F,JA,B,E,G,I A,B,E,G,JA,B,E,H,IA,B,F,G,H A,C,D,E,I A,C,D,E,JA,C,D,F,G A,C,D,F,I A,C,D,G,I A,C,E,F,HA,C,E,F,I A,C,E,F,JA,C,E,G,HA,C,E,G,I A,C,E,G,JA,C,E,H,I A,C,E,H,J A,C,E,I,JA,D,E,G,HA,D,E,G,IA,D,F,G,I A,E,F,G,JB,C,D,E,F B,C,D,E,GB,C,D,E,I B,C,D,E,JB,C,D,F,GB,C,D,F,H B,C,D,F,I B,C,D,F,J B,C,D,G,J B,C,D,H,JB,C,E,F,G B,C,E,F,H B,C,E,F,I B,C,E,F,JB,C,E,G,H B,C,E,G,JB,C,E,H,IB,D,E,F,G B,D,E,F,I B,D,E,F,JB,D,E,G,I B,D,E,G,JB,D,E,H,IB,D,F,G,IB,E,F,G,H B,E,F,G,I C,D,E,F,HC,D,E,F,I C,D,E,G,HC,D,E,G,I C,D,E,G,JC,D,F,G,J C,E,F,G,H C,E,F,G,JC,E,F,H,I C,E,F,I,JD,E,F,G,I

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,JA,B,C,D,F,G A,B,C,D,F,I A,B,C,D,F,JA,B,C,D,G,H A,B,C,D,G,IA,B,C,D,G,JA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,F,H A,B,C,E,F,I A,B,C,E,F,JA,B,C,E,G,I A,B,C,E,G,JA,B,C,E,H,I A,B,C,E,I,JA,B,C,F,G,J A,B,D,E,F,GA,B,D,E,F,I A,B,D,E,F,JA,B,D,E,G,H A,B,D,E,G,J A,B,D,E,H,JA,B,D,F,G,I A,B,D,F,G,JA,B,D,G,I,JA,B,E,F,G,HA,C,D,E,F,G A,C,D,E,F,H A,C,D,E,F,JA,C,D,E,G,HA,C,D,E,G,I A,C,D,E,G,JA,C,D,F,G,I A,C,E,F,G,HA,C,E,F,G,I A,C,E,F,H,I A,C,E,F,I,JA,C,E,G,H,I A,C,E,G,I,JA,D,E,F,G,IB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,I B,C,D,E,F,JB,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,JB,C,D,E,H,I B,C,D,E,H,JB,C,D,F,G,IB,C,D,F,G,J B,C,D,G,I,J B,C,E,F,G,H B,C,E,F,G,JB,C,E,F,H,I B,C,E,F,I,JB,C,E,G,H,I B,C,E,G,H,JB,D,E,F,G,H B,D,E,F,G,J B,D,E,G,I,JC,D,E,F,G,HC,D,E,F,G,I C,D,E,F,H,I C,D,E,G,H,JC,E,F,G,H,ID,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,F,JA,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,E,I,JA,B,C,D,F,G,I A,B,C,D,F,G,J A,B,C,E,F,G,H A,B,C,E,F,G,I A,B,C,E,F,G,JA,B,C,E,F,H,I A,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,G,H,I A,B,C,E,G,H,J A,B,C,E,G,I,JA,B,D,E,F,G,H A,B,D,E,F,G,I A,B,D,E,F,G,J A,B,D,E,G,I,JA,B,D,F,G,H,I A,C,D,E,F,G,H A,C,D,E,F,G,JA,C,D,E,F,H,I A,C,E,F,G,H,JB,C,D,E,F,G,HB,C,D,E,F,G,I B,C,D,E,F,G,JB,C,D,E,F,H,IB,C,D,E,G,H,I B,C,D,E,G,H,J B,C,D,E,G,I,JB,C,E,F,G,H,I B,C,E,F,G,I,JB,D,E,F,G,I,JC,D,E,F,G,H,I C,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,I,JA,B,C,D,E,G,H,J A,B,C,D,E,G,I,JA,B,C,D,F,G,H,I A,B,C,E,F,G,H,I A,B,C,E,F,G,I,JA,B,D,E,F,G,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,H,JB,C,D,E,F,G,H,I B,C,D,E,F,G,I,JB,C,D,E,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,C,D,E,F,G,H,I,J
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WT

AB CDEF GHIJ

A,B A,CA,D A,GA,HA,IA,J B,CB,DB,E B,GB,HB,IB,J C,DC,EC,F C,GC,HC,IC,JD,ED,F D,GD,HD,ID,J E,IE,JF,IF,J G,HG,IG,JH,IH,JI,J

A,B,CA,B,D A,B,GA,B,HA,B,IA,B,JA,C,D A,C,EA,C,F A,C,IA,C,JA,D,F A,D,GA,D,HA,D,IA,D,J A,E,IA,E,JA,F,J A,G,I A,G,JA,H,I A,H,JA,I,JB,C,D B,C,GB,C,HB,C,IB,C,JB,D,F B,D,GB,D,HB,D,J B,E,IB,E,JB,F,IB,F,J B,G,IB,G,JB,H,IB,H,JB,I,J C,D,GC,D,HC,D,IC,D,J C,E,IC,E,JC,F,H C,F,I C,G,I C,G,JC,H,JC,I,JD,E,F D,E,HD,E,ID,E,JD,F,J D,G,ID,H,ID,H,JD,I,J E,F,I E,G,IE,G,J E,H,IE,I,JF,H,JF,I,J G,H,IG,I,JH,I,J

A,B,C,D A,B,C,EA,B,C,F A,B,C,HA,B,C,IA,B,C,JA,B,D,F A,B,D,GA,B,D,HA,B,D,IA,B,D,J A,B,E,IA,B,E,JA,B,F,I A,B,G,IA,B,G,JA,B,H,I A,B,H,JA,B,I,JA,C,D,EA,C,D,F A,C,D,IA,C,D,J A,C,E,IA,C,E,JA,C,F,H A,C,F,IA,C,F,J A,C,G,IA,C,G,JA,C,H,JA,C,I,J A,D,E,HA,D,E,IA,D,E,J A,D,F,HA,D,F,IA,D,F,J A,D,G,IA,D,G,JA,D,H,I A,D,H,JA,D,I,J A,E,G,IA,E,G,JA,E,H,J A,E,I,JA,F,I,J A,H,I,J B,C,D,GB,C,D,HB,C,D,IB,C,D,J B,C,E,IB,C,E,J B,C,F,IB,C,F,J B,C,G,H B,C,G,I B,C,G,JB,C,H,I B,C,H,JB,C,I,J B,D,E,HB,D,E,IB,D,E,JB,D,F,I B,D,G,IB,D,H,IB,D,H,JB,D,I,JB,E,G,J B,E,H,IB,E,I,JB,F,H,JB,F,I,J B,G,I,JB,H,I,JC,D,E,F C,D,E,IC,D,E,JC,D,F,H C,D,F,IC,D,F,J C,D,G,I C,D,G,JC,D,H,JC,D,I,JC,E,F,J C,E,G,IC,E,G,J C,E,H,IC,E,H,J C,E,I,JC,F,H,J C,G,H,JC,G,I,JC,H,I,J D,E,G,ID,E,I,JD,F,I,J D,G,I,JD,H,I,JE,G,I,J G,H,I,J

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,HA,B,C,D,IA,B,C,D,J A,B,C,E,IA,B,C,E,JA,B,C,F,I A,B,C,G,IA,B,C,H,JA,B,C,I,JA,B,D,E,F A,B,D,E,IA,B,D,E,J A,B,D,F,GA,B,D,F,J A,B,D,G,I A,B,D,G,JA,B,D,H,JA,B,D,I,JA,B,E,G,J A,B,E,I,JA,B,F,H,JA,B,F,I,J A,B,G,I,JA,B,H,I,JA,C,D,E,F A,C,D,E,HA,C,D,E,JA,C,D,F,GA,C,D,F,I A,C,D,F,J A,C,D,G,IA,C,D,G,JA,C,D,H,IA,C,D,I,J A,C,E,G,IA,C,E,H,J A,C,E,I,JA,C,F,I,J A,C,G,H,JA,C,G,I,JA,C,H,I,J A,D,E,H,IA,D,E,I,JA,D,F,I,J A,D,G,H,IA,D,G,H,J A,D,G,I,JA,D,H,I,JA,E,F,I,J A,E,H,I,JA,F,G,I,J A,G,H,I,JB,C,D,E,IB,C,D,E,J B,C,D,F,H B,C,D,F,I B,C,D,G,H B,C,D,G,I B,C,D,G,JB,C,D,H,IB,C,D,I,J B,C,E,G,IB,C,E,I,J B,C,F,I,J B,C,G,H,I B,C,G,I,JB,D,E,G,IB,D,E,H,I B,D,E,H,JB,D,E,I,J B,D,F,H,IB,D,F,I,J B,D,G,I,JB,D,H,I,JB,E,G,I,J B,G,H,I,JC,D,E,G,IC,D,E,G,J C,D,E,H,J C,D,F,G,IC,D,F,H,IC,D,F,H,J C,D,F,I,J C,D,G,H,JC,D,G,I,JC,E,H,I,JC,F,H,I,J C,G,H,I,JD,E,G,I,J D,G,H,I,J

A,B,C,D,E,F A,B,C,D,E,HA,B,C,D,E,IA,B,C,D,E,JA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,F,I A,B,C,D,F,J A,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,IA,B,C,D,H,JA,B,C,D,I,J A,B,C,E,F,I A,B,C,E,G,IA,B,C,E,I,J A,B,C,F,G,IA,B,C,F,I,J A,B,C,G,H,I A,B,C,G,I,JA,B,C,H,I,J A,B,D,E,G,JA,B,D,E,H,IA,B,D,E,I,J A,B,D,F,G,I A,B,D,F,G,JA,B,D,F,H,JA,B,D,F,I,J A,B,D,G,H,JA,B,D,G,I,JA,B,D,H,I,JA,B,E,G,I,J A,B,E,H,I,JA,B,F,G,I,J A,B,G,H,I,JA,C,D,E,F,J A,C,D,E,G,IA,C,D,E,I,JA,C,D,F,G,I A,C,D,F,G,JA,C,D,F,H,I A,C,D,F,H,JA,C,D,F,I,J A,C,D,G,I,JA,C,D,H,I,J A,C,E,F,G,IA,C,E,G,I,JA,C,E,H,I,J A,C,F,G,H,JA,C,F,H,I,J A,C,G,H,I,JA,D,E,G,I,J A,D,E,H,I,J A,D,G,H,I,J A,E,G,H,I,JB,C,D,E,F,I B,C,D,E,G,HB,C,D,E,G,IB,C,D,E,H,J B,C,D,E,I,J B,C,D,F,G,IB,C,D,F,H,IB,C,D,F,H,J B,C,D,G,I,JB,C,E,H,I,J B,C,F,G,I,JB,C,F,H,I,J B,C,G,H,I,JB,D,G,H,I,J B,F,G,H,I,JC,D,E,G,I,JC,D,F,H,I,J C,D,G,H,I,J

A,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,IA,B,C,D,E,H,JA,B,C,D,E,I,J A,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,JA,B,C,D,F,I,J A,B,C,D,G,H,JA,B,C,D,G,I,JA,B,C,D,H,I,JA,B,C,E,F,I,J A,B,C,E,G,I,J A,B,C,F,G,H,JA,B,C,F,H,I,J A,B,C,G,H,I,JA,B,D,E,F,H,JA,B,D,E,G,I,J A,B,D,E,H,I,J A,B,D,F,G,H,JA,B,D,F,G,I,J A,B,D,F,H,I,J A,B,D,G,H,I,JA,B,E,G,H,I,JA,C,D,E,F,I,J A,C,D,E,G,I,JA,C,D,E,H,I,JA,C,D,F,G,H,I A,C,D,F,G,H,JA,C,D,F,G,I,J A,C,D,G,H,I,JA,C,E,F,G,I,J A,C,E,G,H,I,JA,D,E,F,G,I,J A,D,E,G,H,I,JB,C,D,E,G,I,JB,C,D,E,H,I,J B,C,D,F,G,I,JB,C,D,F,H,I,J B,C,D,G,H,I,JB,C,E,F,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,E,H,I,JA,B,C,D,F,G,I,JA,B,C,D,F,H,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,I,J A,B,C,E,G,H,I,JA,B,D,E,G,H,I,J A,B,D,F,G,H,I,JA,C,D,E,F,H,I,J A,C,D,E,G,H,I,JA,C,D,F,G,H,I,J B,C,D,E,G,H,I,JB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,J A,B,D,E,F,G,H,I,J B,C,D,E,F,G,H,I,J



0

0

0

ID fpSFxSYrkAEuTBdj
acc genotypes 355
peaks no back 123

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E FG H I J

A,G A,H A,I A,JB,C B,EB,G B,H B,I B,JC,D C,E C,F C,H C,I C,JD,E D,H D,ID,JE,FE,G E,H E,IF,G F,H F,I F,JG,H G,IG,J H,I H,J I,J

A,B,H A,B,I A,B,JA,C,G A,C,I A,C,JA,D,G A,D,I A,D,JA,E,G A,E,H A,E,IA,F,G A,F,H A,F,JA,G,I A,H,I A,H,J A,I,JB,C,D B,C,I B,C,JB,D,H B,D,I B,D,JB,E,G B,E,H B,E,I B,E,JB,F,G B,F,I B,F,JB,G,JB,H,I B,I,JC,D,EC,D,F C,D,H C,D,I C,D,JC,E,G C,E,JC,F,G C,F,JC,G,JC,H,I C,H,J C,I,JD,E,HD,E,J D,F,H D,F,I D,F,JD,G,H D,H,JE,G,H E,G,IE,G,J E,H,I E,H,JF,G,J F,H,I F,I,JG,H,I H,I,J

A,B,D,I A,B,D,JA,B,E,G A,B,E,JA,B,F,IA,B,H,I A,B,H,JA,B,I,JA,C,D,G A,C,D,H A,C,D,JA,C,E,G A,C,E,I A,C,E,J A,C,F,JA,C,G,I A,C,H,JA,D,E,HA,D,F,G A,D,F,H A,D,F,I A,D,F,JA,D,G,JA,D,H,I A,D,H,J A,D,I,J A,E,F,JA,E,G,J A,E,H,I A,E,H,JA,F,G,J A,F,H,I A,F,H,JA,G,I,J A,H,I,J B,C,D,I B,C,D,JB,C,E,JB,C,F,IB,C,G,I B,C,H,J B,C,I,JB,D,F,H B,D,F,I B,D,F,JB,D,G,JB,D,H,I B,D,H,J B,D,I,JB,E,F,G B,E,F,IB,E,G,I B,E,H,I B,E,H,J B,F,G,JB,F,H,I B,F,I,J B,G,I,JB,H,I,JC,D,E,F C,D,F,G C,D,F,JC,D,G,H C,D,H,J C,D,I,JC,E,F,JC,E,G,J C,E,H,J C,E,I,JC,F,H,JC,F,I,J C,H,I,JD,E,F,I D,E,F,JD,E,G,H D,E,H,JD,F,G,H D,F,H,I D,F,H,J D,F,I,JD,H,I,JE,F,H,I E,F,H,JE,F,I,JE,G,I,J F,G,I,J F,H,I,J G,H,I,J

A,B,C,D,JA,B,C,E,G A,B,C,E,I A,B,C,F,JA,B,C,H,JA,B,D,E,H A,B,D,E,JA,B,D,F,G A,B,D,F,JA,B,D,H,I A,B,D,H,JA,B,D,I,JA,B,E,F,I A,B,E,F,JA,B,E,H,I A,B,F,G,JA,B,F,H,IA,C,D,E,F A,C,D,E,H A,C,D,F,I A,C,D,F,JA,C,D,G,H A,C,D,G,JA,C,D,I,JA,C,E,F,G A,C,E,F,IA,C,E,G,I A,C,E,H,J A,C,E,I,JA,C,G,I,J A,D,E,G,JA,D,E,H,IA,D,F,H,I A,D,F,I,JA,D,G,I,JA,D,H,I,JA,E,F,H,I A,E,F,I,JA,E,G,H,I A,E,G,H,JA,E,H,I,JA,F,G,I,J A,F,H,I,J B,C,D,E,JB,C,D,F,I B,C,D,F,JB,C,D,G,H B,C,D,H,J B,C,D,I,JB,C,E,F,I B,C,E,F,JB,C,F,G,IB,C,F,H,I B,C,H,I,JB,D,E,F,H B,D,E,I,J B,D,F,G,JB,D,F,H,I B,D,G,H,I B,D,G,H,JB,D,H,I,J B,E,F,G,JB,E,G,H,JB,E,H,I,J B,F,G,H,JB,F,H,I,J B,G,H,I,J C,D,E,F,JC,D,E,H,J C,D,E,I,JC,D,F,G,H C,D,G,I,JC,E,F,G,JC,E,F,I,JC,E,G,I,JC,F,G,H,JC,F,H,I,JC,G,H,I,JD,E,F,G,H D,E,H,I,JD,F,G,H,I D,F,H,I,JE,F,G,H,I E,F,G,H,JE,F,H,I,J F,G,H,I,J

A,B,C,D,F,JA,B,C,D,G,H A,B,C,D,G,JA,B,C,D,H,I A,B,C,D,H,JA,B,C,E,I,JA,B,D,E,G,H A,B,D,F,H,JA,B,E,F,H,I A,B,E,F,H,JA,B,E,G,H,I A,B,E,G,H,JA,B,E,H,I,JA,B,F,G,H,I A,C,D,E,F,J A,C,D,E,G,JA,C,D,E,H,I A,C,D,E,I,JA,C,D,H,I,J A,C,E,F,I,JA,D,E,F,I,JA,D,E,G,H,JA,D,G,H,I,JA,E,F,G,H,I A,E,F,G,I,JA,E,F,H,I,JA,E,G,H,I,J B,C,D,E,F,J B,C,D,E,I,JB,C,D,F,H,I B,C,D,G,I,JB,C,E,F,G,JB,C,E,F,H,J B,D,E,F,I,JB,D,F,G,H,I B,D,F,G,H,JB,D,G,H,I,J B,E,F,G,H,JB,E,G,H,I,JB,F,G,H,I,J C,D,E,F,H,JC,D,F,G,H,I C,E,F,G,I,JC,E,G,H,I,JD,F,G,H,I,J

A,B,C,D,E,F,JA,B,C,D,E,G,H A,B,C,D,F,H,JA,B,C,D,G,H,I A,B,C,E,F,H,JA,B,C,E,H,I,JA,B,C,F,G,H,IA,B,D,F,G,H,I A,B,E,F,H,I,J A,D,E,F,G,I,JB,C,D,E,F,H,JB,C,D,E,F,I,JB,C,D,G,H,I,J B,C,E,F,G,I,JB,C,E,F,H,I,JB,C,F,G,H,I,JB,D,F,G,H,I,J C,E,F,G,H,I,J

A,B,C,D,F,G,H,JA,B,C,E,F,H,I,J A,B,D,E,F,G,I,JA,D,E,F,G,H,I,JB,C,D,E,G,H,I,J B,C,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,E,F,G,H,I,J



0

0

0

ID FSw8uHKnSnOw6Xrh
acc genotypes 124
peaks no back 32

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

AB C D EF G

A,C A,D A,GB,C B,EB,F B,GC,DC,F C,GC,J D,GD,IF,J

A,B,C A,B,D A,B,EA,C,DA,C,F A,C,GA,C,J A,D,F A,D,GA,D,H A,D,I A,E,G A,G,IA,G,JB,C,D B,C,EB,C,F B,C,GB,C,HB,D,F B,D,GB,D,I B,F,GB,F,J C,D,F C,D,GC,D,J C,F,GD,F,G

A,B,C,D A,B,C,EA,B,C,FA,B,C,H A,B,D,EA,B,D,F A,B,D,GA,B,D,H A,C,D,EA,C,D,F A,C,D,GA,C,D,IA,C,F,J A,D,F,G A,D,G,IB,C,D,GB,C,D,H B,C,E,G B,C,F,GB,C,F,H B,C,G,HB,D,F,J B,D,G,IB,E,F,J C,D,F,G

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,IA,B,C,D,J A,B,C,E,FA,B,C,E,GA,B,C,F,H A,B,C,F,IA,B,C,F,J A,B,D,F,GA,B,D,F,H A,B,D,G,H A,B,D,G,IA,B,D,G,JA,C,D,E,F A,C,D,E,GA,C,D,F,GA,C,D,F,IA,C,D,F,J A,D,F,G,IB,C,D,E,G B,C,D,F,G B,C,D,G,I

A,B,C,D,E,F A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,IA,B,C,D,F,J A,B,C,D,G,HA,B,C,E,F,GA,B,C,E,F,I A,B,C,E,F,JA,B,C,F,G,J A,B,D,E,F,G A,B,D,F,G,HA,B,D,F,G,IA,B,D,F,G,JA,C,D,F,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,G,JA,B,C,D,F,H,J A,B,C,E,F,G,HA,B,C,E,F,H,J



0

0

0

ID fWEJplAFKvHJAViu
acc genotypes 208
peaks no back 52

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C DEF G

A,EA,J B,C B,DB,E B,GB,JC,E D,E D,HD,JE,F E,J G,J

A,B,CA,B,E A,B,GA,B,JA,C,J A,D,HA,E,I A,E,J A,G,JA,I,J B,C,DB,C,E B,C,GB,C,J B,D,HB,D,J B,E,G B,G,JC,D,E C,D,JC,E,F C,E,H C,E,J C,G,JD,E,J D,F,J E,G,JE,I,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,GA,B,C,JA,B,D,E A,B,D,GA,B,D,HA,B,D,JA,B,E,J A,C,D,E A,C,D,JA,C,E,H A,C,E,JA,C,F,J A,D,E,J A,D,F,J A,D,G,JA,E,G,JA,E,I,J B,C,D,E B,C,D,HB,C,D,JB,C,E,F B,C,E,GB,C,E,H B,C,E,J B,C,G,JB,C,I,J B,D,E,HB,D,E,J B,D,F,JB,D,H,JB,D,I,J B,E,G,JB,E,I,J C,D,E,HC,D,E,I C,D,E,J C,D,H,J C,E,G,JC,E,I,J D,E,F,J D,E,G,JD,F,I,J

A,B,C,D,E A,B,C,D,GA,B,C,D,HA,B,C,D,JA,B,C,E,H A,B,D,E,F A,B,D,E,GA,B,D,E,J A,B,D,F,J A,B,D,G,HA,B,D,H,JA,B,D,I,JA,B,E,F,J A,B,E,G,JA,B,E,I,J A,C,D,E,J A,C,D,F,JA,C,D,H,J A,C,E,G,JA,D,E,F,J A,D,E,G,JA,D,E,H,J B,C,D,E,GB,C,D,E,I B,C,D,E,J B,C,D,F,JB,C,D,H,JB,C,D,I,JB,C,E,F,H B,C,E,F,J B,D,E,F,J B,D,E,G,JB,D,E,H,JB,D,E,I,J B,D,F,H,J B,E,F,G,J B,E,G,H,JB,E,G,I,JC,D,E,G,JC,D,E,H,J C,D,G,H,JC,D,H,I,J C,E,F,G,J D,E,G,I,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,J A,B,C,D,G,JA,B,C,D,H,JA,B,C,D,I,JA,B,C,E,F,H A,B,C,E,F,J A,B,C,E,I,J A,B,D,E,F,GA,B,D,E,F,J A,B,D,E,G,H A,B,D,E,G,JA,B,D,E,H,JA,B,D,E,I,J A,B,D,G,I,JA,B,E,F,H,J A,B,E,G,H,JA,C,D,E,F,J A,C,D,E,G,JA,C,D,E,H,J A,C,D,F,H,J A,C,E,F,G,JA,D,E,F,G,J A,D,E,G,I,JB,C,D,E,F,J B,C,D,E,G,JB,C,D,E,H,JB,C,D,E,I,J B,C,D,F,G,JB,C,D,F,I,J B,C,E,F,G,JB,D,E,F,H,J B,D,E,F,I,J B,D,E,G,I,JC,D,E,F,G,JC,D,E,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,D,E,I,J A,B,C,D,F,G,JA,B,C,D,F,I,J A,B,C,E,F,G,JA,B,C,E,F,H,J A,B,D,E,F,H,J A,B,D,E,G,I,JA,B,D,E,H,I,J A,C,D,E,F,G,JA,C,D,E,F,H,J A,C,D,E,G,H,J B,C,D,E,F,G,JB,C,D,E,F,H,J B,C,D,E,G,H,J B,C,D,E,G,I,JB,C,E,F,G,H,JB,D,E,F,G,H,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,J A,B,C,D,E,G,I,J A,B,D,E,G,H,I,JA,C,D,E,G,H,I,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,G,H,I,J



0

0

0

ID g4on7kMYrN7IvT9p
acc genotypes 106
peaks no back 48

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C DE F G

A,CA,DA,E A,F A,GB,FB,I C,E C,GC,HC,JD,E D,JE,I E,J G,H G,J

A,B,CA,C,DA,C,EA,D,E A,D,F A,D,H A,D,JA,E,FA,E,H A,G,JB,C,E B,C,GB,D,EB,E,I B,E,J B,G,JC,E,F C,E,GC,F,H C,G,JD,E,G D,E,I D,G,JE,F,J E,G,J

A,B,E,FA,B,E,H A,B,E,J A,C,D,IA,C,E,FA,C,E,IA,C,E,JA,D,E,G A,D,E,HA,D,E,I A,E,G,JA,E,H,J B,C,E,GB,C,E,J B,C,G,J B,D,G,JB,E,G,J B,G,H,JC,D,E,I C,E,G,J E,F,G,JE,G,H,J E,G,I,J

A,B,C,D,IA,B,C,E,H A,B,C,E,J A,B,D,E,F A,B,E,F,J A,B,E,G,JA,D,E,G,JA,E,F,G,J A,E,G,I,JB,C,D,E,I B,C,E,F,J B,C,E,G,JB,C,E,H,JB,C,E,I,J B,C,G,H,J B,E,F,G,JB,E,G,H,J B,E,G,I,JC,D,E,I,J C,E,F,G,J C,E,G,H,J

A,B,C,D,E,H A,B,C,D,E,J A,B,C,E,F,JA,B,C,E,H,I A,B,C,E,H,J B,C,E,G,H,JC,D,E,F,I,J

A,B,C,D,E,F,HA,B,C,D,E,H,JA,B,C,E,H,I,J B,C,E,F,G,H,J

A,B,C,D,E,H,I,J



0

0

0

ID g5rN9RqrUiS9arMn
acc genotypes 39
peaks no back 16

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

A BC D E F

A,C A,FA,GA,H C,E C,FC,G C,I E,FF,G

A,B,FA,C,EA,C,G A,F,IA,F,J C,F,GC,F,I F,G,H

A,B,F,GA,C,E,G A,C,F,IA,C,F,J C,F,G,HC,F,G,I

A,B,C,F,J A,B,E,F,GA,C,D,F,JA,C,E,G,HA,C,E,G,JA,C,F,G,JA,C,F,H,J C,F,G,H,I



0

0

0

ID g7EPSPvUEgZmblyv
acc genotypes 282
peaks no back 69

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CDE FG

A,B A,C A,DA,E A,FA,G A,I B,DB,E B,FB,G B,H B,I C,DC,E C,FD,E D,FD,GD,IE,H E,I F,I F,JG,I

A,B,EA,B,H A,C,H A,C,I A,D,E A,D,FA,D,IA,E,GA,E,H A,E,I A,F,IA,G,J A,I,J B,C,I B,D,EB,D,FB,D,IB,E,G B,E,I B,E,JB,F,HB,G,H C,D,E C,D,FC,E,FC,E,H C,E,I C,F,GD,E,FD,E,GD,E,H D,E,I D,F,GD,F,HD,F,I D,F,JD,G,I D,H,I D,I,JE,F,H E,F,IE,G,I E,H,I F,I,J

A,B,C,EA,B,C,H A,B,D,E A,B,D,FA,B,D,H A,B,D,IA,B,E,FA,B,E,I A,B,F,I A,C,D,FA,C,D,I A,C,E,FA,C,E,GA,C,E,H A,C,E,I A,C,F,GA,C,F,IA,C,I,J A,D,E,H A,D,E,I A,D,F,IA,D,G,IA,E,F,HA,E,H,I A,F,G,I B,C,D,FB,C,D,I B,C,E,FB,C,E,G B,C,E,I B,C,E,J B,D,E,JB,D,F,H B,D,F,IB,D,G,I B,E,F,HB,E,F,I B,E,H,I B,F,I,JC,D,E,FC,D,E,I C,D,F,GC,D,F,I C,D,F,JC,D,G,I C,E,F,GC,E,F,H C,E,F,I D,E,F,GD,E,F,ID,E,H,I D,E,I,JD,F,H,I D,F,I,JE,F,H,I E,F,I,J

A,B,C,D,FA,B,C,D,H A,B,C,E,F A,B,C,E,GA,B,C,E,H A,B,C,E,I A,B,C,E,J A,B,C,F,IA,B,C,I,J A,B,D,E,FA,B,D,E,H A,B,D,E,I A,B,D,F,GA,B,D,F,IA,B,D,H,IA,B,E,F,I A,C,D,E,I A,C,D,F,I A,C,D,F,JA,C,D,H,IA,C,D,I,J A,C,E,F,H A,C,E,F,IA,C,E,G,IA,C,E,H,I A,C,F,G,I A,C,F,H,IA,C,F,I,J A,D,E,F,GA,D,E,F,H A,D,E,F,IA,D,E,G,H A,D,E,G,IA,D,E,H,IA,D,E,H,J A,D,E,I,J A,D,F,H,I A,D,F,I,JA,D,G,H,I A,E,F,G,IA,E,F,H,I A,E,F,H,J A,E,F,I,JB,C,D,E,F B,C,D,E,J B,C,D,F,GB,C,D,F,H B,C,D,F,I B,C,D,F,JB,C,E,F,GB,C,E,F,HB,C,E,G,I B,C,E,G,J B,D,E,F,GB,D,E,F,IB,D,E,H,I B,D,F,H,I B,D,F,I,JB,E,F,G,I B,E,F,H,I C,D,E,F,GC,D,E,F,H C,D,E,F,IC,D,E,G,I C,D,E,I,J C,D,F,G,I C,D,F,I,JC,E,F,H,I D,E,F,I,JD,E,H,I,J D,F,G,I,J

A,B,C,D,E,FA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,F,H A,B,C,D,F,I A,B,C,D,F,JA,B,C,D,H,I A,B,C,E,F,H A,B,C,E,F,I A,B,C,E,G,IA,B,C,E,H,I A,B,C,F,G,IA,B,C,F,I,JA,B,C,H,I,J A,B,D,E,F,H A,B,D,E,F,I A,B,D,E,F,JA,B,D,E,H,J A,B,D,E,I,J A,B,D,F,I,JA,B,E,F,H,I A,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,G,I A,C,D,F,G,IA,C,E,F,G,H A,C,E,F,G,IA,C,E,G,I,J A,D,E,F,G,IA,D,E,F,H,I A,D,E,F,I,J B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,F,I B,C,D,E,F,JB,C,D,E,G,IB,C,D,E,H,I B,C,D,F,H,I B,C,D,F,I,JB,C,E,F,G,IB,C,E,F,H,I B,C,E,F,H,JB,C,E,G,I,J B,D,E,F,I,J B,D,F,G,I,JC,D,E,F,I,J D,E,F,G,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,E,H,I A,B,C,D,F,G,I A,B,C,D,F,H,I A,B,C,D,F,I,JA,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,H,IA,B,D,E,F,H,J A,B,D,E,F,I,JA,B,D,E,G,I,JA,B,D,E,H,I,J A,C,D,E,F,G,I A,C,D,E,F,I,JA,C,D,F,G,H,I A,D,E,F,G,I,JB,C,D,E,F,H,I B,C,D,E,F,H,J B,C,D,E,F,I,J B,C,D,F,G,I,JC,D,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,C,E,F,G,H,IA,B,C,E,F,G,H,JA,B,D,E,F,H,I,J B,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I



0

0

0

ID GDPhLnRCnDMjG2D7
acc genotypes 185
peaks no back 64

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC D EF

A,D B,CB,D B,FC,D C,EC,IC,J D,ED,H E,F E,GE,I E,JF,G F,I

A,C,EA,C,IA,C,J A,D,GA,D,H A,D,IA,D,J A,E,FA,F,G A,F,IB,C,D B,C,GB,C,I B,D,G B,D,I B,D,J B,E,F B,E,JB,F,G B,F,I C,E,IC,F,IC,H,IC,H,J C,I,J D,F,H E,F,I E,F,JE,G,I E,I,JF,G,I F,I,J

A,B,C,DA,B,C,I A,B,D,I A,B,E,FA,B,F,IA,C,D,H A,C,D,I A,C,E,F A,C,E,IA,C,F,GA,C,F,IA,C,I,J A,D,E,FA,D,E,I A,D,I,J A,E,F,G A,E,F,I A,E,G,IA,F,I,JB,C,D,I B,C,E,IB,C,F,GB,C,H,I B,D,E,FB,D,F,IB,D,G,I B,D,G,JB,D,I,J B,E,F,G B,E,F,I B,E,I,JB,F,G,J B,F,H,IB,F,I,J C,E,G,I C,E,I,JC,F,H,I D,E,F,I D,E,F,JD,F,I,J E,F,I,JF,G,I,J

A,B,C,E,IA,B,C,F,IA,B,C,H,I A,B,D,F,I A,B,E,F,IA,B,F,H,IA,C,D,F,IA,C,D,H,J A,C,E,I,JA,C,F,G,I A,C,F,I,JA,C,H,I,J A,D,E,F,HA,D,F,I,J A,E,F,G,J A,E,F,H,IA,E,F,I,JA,F,G,I,J B,C,D,E,IB,C,D,F,I B,C,E,F,IB,C,E,I,JB,C,F,I,JB,C,H,I,J B,E,F,H,I B,E,H,I,JB,F,G,H,IB,F,G,H,J B,F,H,I,J C,D,E,G,IC,E,F,G,IC,E,F,I,J C,E,G,I,JD,F,H,I,J E,F,G,I,J

A,B,C,F,H,IA,B,C,F,I,JA,B,C,H,I,J A,B,D,E,F,HA,B,D,F,H,I A,B,D,F,I,J A,B,E,F,G,JA,B,F,G,H,I A,B,F,G,I,J A,C,D,E,I,JA,C,D,F,G,IA,C,D,F,H,IA,C,D,F,H,J B,C,D,E,H,IB,C,D,E,I,J B,C,E,F,G,IB,C,E,F,I,JB,C,F,G,H,I B,C,F,H,I,JB,C,G,H,I,J B,D,E,F,H,IB,F,G,H,I,J C,D,E,F,I,J C,D,E,G,I,JC,D,F,H,I,J D,E,F,G,I,JD,F,G,H,I,J

A,B,C,D,E,I,JA,B,C,D,F,G,I A,B,C,E,F,I,JA,B,C,F,G,H,IA,B,C,F,H,I,J A,B,D,E,F,G,JA,B,D,F,G,I,JA,B,D,F,H,I,J A,B,E,F,G,H,JA,C,D,F,H,I,J B,C,D,E,F,G,IB,C,D,E,G,H,IB,C,D,E,G,I,J B,C,D,E,H,I,JB,C,E,F,G,I,JB,D,E,F,G,H,IB,D,F,G,H,I,JB,E,F,G,H,I,J

A,B,C,D,E,F,I,JA,B,C,D,E,H,I,JA,B,C,E,F,G,I,JA,B,D,F,G,H,I,J A,C,D,E,F,H,I,J B,C,D,E,F,G,H,I B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,I,J



0

0

0

ID Ggye5iq3jqoH3lvU
acc genotypes 314
peaks no back 112

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC D E FG HI

A,I B,C B,E B,FB,G B,HB,I B,JC,EC,G C,HC,I D,FD,G D,HD,I E,FE,G E,HE,I E,JF,G F,HF,IG,IG,J H,I H,JI,J

A,B,I A,D,HA,E,FA,E,GA,E,I A,F,HA,F,IA,G,I A,H,JB,C,FB,C,HB,C,I B,D,E B,E,FB,E,HB,E,I B,F,G B,F,I B,F,JB,H,I B,H,JC,D,E C,D,F C,D,HC,E,G C,E,HC,E,I C,E,J C,F,HC,F,IC,G,IC,G,J C,I,J D,E,FD,E,I D,E,JD,F,G D,F,HD,F,JD,G,HD,G,ID,G,J D,H,ID,H,JD,I,J E,F,GE,F,I E,F,JE,G,HE,G,I E,H,I E,I,J F,G,HF,G,I F,G,J F,H,JG,H,I G,I,J

A,B,C,I A,B,D,HA,B,D,IA,B,E,IA,B,G,I A,C,D,HA,C,E,GA,C,E,I A,C,F,HA,C,G,I A,C,I,J A,D,E,F A,D,E,HA,D,E,I A,D,G,HA,D,G,I A,D,H,I A,D,H,JA,E,F,HA,E,F,I A,E,F,JA,E,G,I A,E,G,JA,E,H,IA,E,I,J A,F,G,H A,F,H,JA,G,H,I B,C,E,FB,C,E,G B,C,E,HB,C,E,I B,C,E,J B,C,F,G B,C,F,HB,C,F,JB,D,E,FB,D,E,I B,D,F,G B,D,F,HB,D,G,I B,E,F,JB,E,G,HB,E,H,IB,F,G,H B,F,H,I B,F,H,JC,D,E,FC,D,E,G C,D,F,HC,D,F,I C,D,F,JC,D,G,IC,D,G,J C,D,H,IC,E,F,G C,E,F,H C,E,F,JC,E,G,I C,E,H,I C,F,G,HC,F,H,IC,G,H,I D,E,F,G D,E,F,HD,E,F,I D,E,F,JD,E,G,I D,E,H,I D,E,H,JD,E,I,J D,F,G,H D,F,H,ID,F,H,JD,F,I,J D,H,I,JE,F,G,I E,F,G,JE,F,H,I E,F,H,JE,F,I,JE,G,I,J E,H,I,JF,G,H,IF,G,I,JG,H,I,J

A,B,C,F,G A,B,D,H,JA,B,D,I,J A,B,E,F,HA,B,F,H,I A,C,D,E,HA,C,D,F,I A,C,D,F,J A,C,D,H,JA,C,E,F,I A,C,E,F,JA,C,G,I,J A,D,E,F,HA,D,E,F,I A,D,E,H,I A,D,E,H,JA,D,E,I,J A,D,F,G,H A,D,F,H,IA,D,F,I,J A,D,G,H,JA,D,H,I,JA,E,F,G,IA,E,F,I,JA,E,G,I,J A,E,H,I,J A,F,H,I,JB,C,D,E,GB,C,D,E,I B,C,D,F,HB,C,D,F,J B,C,E,F,IB,C,E,F,JB,C,E,H,I B,C,E,H,J B,C,F,G,I B,C,F,H,JB,C,F,I,JB,D,E,G,I B,D,E,H,J B,D,F,H,JB,D,G,I,J B,E,F,G,H B,E,F,I,JB,E,G,H,IC,D,E,G,I C,D,E,G,JC,D,E,H,I C,D,F,G,H C,D,F,H,IC,D,F,H,JC,D,G,H,J C,D,G,I,J C,E,F,G,HC,E,F,G,I C,E,F,I,JC,E,G,H,I C,E,G,I,J C,F,H,I,J D,E,F,G,I D,E,F,I,JD,E,G,H,ID,E,G,I,J D,E,H,I,JE,F,G,H,I E,G,H,I,J

A,B,C,D,F,H A,B,C,D,H,JA,B,C,E,F,I A,B,D,E,F,H A,B,D,E,H,JA,B,D,E,I,J A,B,D,G,H,JA,B,E,F,G,I A,B,E,F,H,JA,B,E,G,H,IA,C,D,E,F,I A,C,D,F,H,I A,C,D,G,H,JA,C,E,F,H,I A,C,E,F,I,JA,C,E,G,I,J A,D,E,F,H,I A,D,E,F,H,JA,D,E,F,I,J A,D,E,G,H,I A,D,E,H,I,JA,D,F,G,H,I A,D,F,H,I,JA,E,F,G,H,IA,E,F,G,I,JA,E,F,H,I,J B,C,D,F,I,JB,C,D,G,H,J B,C,E,F,I,JB,C,E,H,I,J B,C,F,G,I,JB,D,E,G,H,IB,D,E,H,I,JB,D,F,G,I,J C,D,E,F,H,JC,D,F,G,H,JC,E,F,G,H,I C,E,G,H,I,J C,F,G,H,I,JE,F,G,H,I,J

A,B,C,D,E,H,J A,B,C,D,F,H,JA,B,C,D,G,H,JA,B,C,E,F,G,IA,B,C,E,F,H,IA,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,E,G,I,J A,B,D,E,F,G,I A,B,D,E,F,H,I A,B,D,E,F,H,J A,C,D,E,H,I,JA,D,E,F,H,I,J A,D,E,G,H,I,JA,E,F,G,H,I,J B,C,D,F,G,H,J C,D,E,F,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,D,F,H,I,JA,B,C,E,F,H,I,J A,C,D,E,F,H,I,JA,D,E,F,G,H,I,J

A,C,D,E,F,G,H,I,J



0

0

0

ID gQ91ynxxLJpJfC10R
acc genotypes 53
peaks no back 23

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A BC D

A,C C,G C,H C,J D,J

A,C,F A,C,J B,C,JC,D,JC,E,JC,F,JC,G,HC,G,I C,I,J D,E,J

A,C,D,F A,C,D,JA,C,E,JA,C,F,G A,C,F,I A,C,F,JA,C,G,H A,C,G,JA,C,H,JA,C,I,J B,C,D,J B,C,G,JC,D,G,I C,D,G,JC,F,G,I C,F,G,JC,G,I,J

A,B,C,G,JA,C,D,F,G A,C,D,G,JA,C,E,G,JA,C,F,G,I A,C,F,G,J B,C,D,F,JB,C,D,H,JB,C,D,I,JC,D,F,G,I C,D,F,G,JC,D,G,H,I C,F,G,I,J

A,B,C,D,F,G A,B,C,F,G,JA,C,E,F,G,J



0

0

0

ID GtsX2ANXEuqX4ryX
acc genotypes 48
peaks no back 21

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1.5

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,D A,EA,F A,J B,EB,FB,I C,E C,HD,H E,J

A,B,IA,C,JA,D,EA,D,I A,E,J A,G,J B,D,FB,D,I B,E,FB,F,HB,F,I C,G,H C,H,ID,E,H

A,B,E,FA,D,E,G A,D,E,HA,D,E,IA,D,G,I A,E,F,J B,C,F,I B,D,F,H

A,B,D,E,GA,C,D,E,G A,D,E,G,H B,D,F,H,I

A,C,D,E,G,J A,D,E,F,G,H

A,C,D,E,F,G,J A,D,E,F,G,H,I

A,C,D,E,F,G,H,I



0

0

0

ID gU6jF3rPQlacxvDT
acc genotypes 198
peaks no back 76

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB CD EFG HI

A,B A,DA,F A,HA,I B,EB,G B,IC,G D,ED,F D,IE,G E,I F,IG,IG,J H,II,J

A,B,EA,B,F A,C,DA,C,F A,C,HA,C,IA,D,F A,D,HA,D,IA,D,J A,E,IA,G,J B,C,EB,C,G B,D,IB,E,G B,G,HB,G,J B,I,JC,D,IC,E,GC,F,G C,F,IC,G,H C,G,ID,E,F D,E,ID,F,G D,G,JE,G,H F,G,I

A,B,C,DA,B,C,G A,B,C,HA,B,C,I A,B,D,EA,B,E,G A,B,E,HA,B,E,IA,B,F,H A,B,I,JA,C,D,E A,C,D,HA,C,D,I A,C,E,I A,C,F,I A,C,G,HA,D,E,I A,D,F,HA,D,G,HA,D,G,I A,D,H,IA,D,I,JA,E,G,H A,E,G,IA,E,I,J B,C,E,FB,C,E,GB,C,G,J B,D,E,GB,D,F,G B,D,G,H B,D,H,IB,D,I,JB,E,G,H B,E,G,I B,E,G,J B,E,I,JB,G,H,IC,D,E,FC,D,E,G C,D,F,IC,D,G,IC,D,G,JC,E,F,G C,F,G,ID,E,F,G D,E,F,I D,E,I,JD,F,G,H D,G,I,J E,F,G,I

A,B,C,D,IA,B,C,E,G A,B,C,E,IA,B,C,G,IA,B,C,H,IA,B,C,I,JA,B,D,E,G A,B,D,E,I A,B,D,F,HA,B,D,G,I A,B,D,I,JA,B,E,F,GA,B,E,G,J A,B,E,I,J A,C,D,F,IA,C,E,F,G A,C,F,G,I A,D,E,F,HA,D,E,G,HA,D,E,G,IA,D,E,I,JA,D,G,I,J A,E,F,I,JA,E,G,I,JB,C,D,F,G B,C,E,I,JB,D,E,F,G B,E,G,I,JC,D,E,F,G C,D,E,F,IC,D,F,G,IC,D,G,I,J C,F,G,H,IC,F,G,I,JD,E,F,G,HD,F,G,H,I E,F,G,H,I

A,B,C,D,E,G A,B,C,D,F,IA,B,C,D,G,IA,B,C,E,G,H A,B,C,E,G,I A,B,D,E,G,IA,B,D,E,G,J A,B,D,E,I,JA,B,E,F,I,JA,B,E,G,I,J A,C,D,E,F,IA,C,D,E,G,I A,C,D,F,H,IA,C,E,G,I,J A,C,F,G,I,JA,D,E,F,G,H A,D,E,G,I,JA,D,E,H,I,JA,E,G,H,I,JB,C,D,E,F,GB,D,E,F,G,HC,D,E,F,G,H C,D,F,G,H,I C,E,F,G,I,JD,E,F,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,IA,B,C,D,E,G,H A,B,C,D,E,G,I A,B,C,D,E,I,JA,B,C,D,F,G,I A,B,C,F,G,I,JA,B,D,E,F,G,H A,B,D,E,G,I,JA,C,D,E,F,G,H A,C,D,E,F,H,IA,C,D,E,F,I,JA,C,E,F,G,I,JA,C,E,G,H,I,J A,D,E,F,G,I,JB,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,G,JB,D,E,F,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,J A,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,F,G,H,I,JA,B,D,E,F,G,H,J



0

0

0

ID h10Ra4qDED5CSQYCn
acc genotypes 472
peaks no back 79

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BCD E FGH

A,BA,CA,D A,E A,GA,H B,CB,D B,E B,FB,GB,HC,E C,GC,H C,I D,GD,H E,GE,HE,I F,HG,H G,I G,JH,I H,J

A,B,D A,B,E A,B,FA,B,GA,B,HA,C,D A,C,GA,C,H A,C,IA,D,E A,D,GA,D,HA,D,J A,E,F A,E,GA,E,HA,E,I A,F,HA,G,H A,G,IA,H,IA,H,J B,C,D B,C,E B,C,G B,D,FB,D,GB,D,H B,E,GB,E,H B,G,H B,H,IC,D,GC,D,H C,E,GC,E,H C,E,I C,F,HC,G,H C,G,I C,G,JC,H,ID,E,GD,E,H D,G,H D,G,I E,F,GE,F,HE,G,H E,G,I E,G,JE,H,I F,G,H G,H,I G,H,J
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A,B A,D A,E A,F A,GA,HB,C B,E B,HB,JC,D C,EC,H D,E D,FD,HD,I D,J E,F E,GE,H E,IE,J F,H G,H G,JH,I H,J

A,B,C A,B,D A,B,F A,B,GA,B,HA,B,I A,B,J A,C,D A,C,E A,C,FA,C,H A,D,E A,D,GA,D,H A,D,J A,E,F A,E,GA,E,H A,E,J A,F,H A,F,IA,F,J A,G,JA,H,I A,H,JB,C,D B,C,FB,C,HB,C,J B,D,E B,D,FB,D,HB,D,J B,E,F B,E,GB,E,HB,E,J B,F,H B,G,H B,G,JB,H,IB,H,J C,D,EC,D,HC,D,I C,D,J C,E,FC,E,HC,E,J C,G,H C,G,JC,H,I C,H,J D,E,FD,E,H D,E,J D,G,HD,H,I D,H,J E,F,HE,F,J E,G,H E,G,JE,H,J F,G,JG,H,I G,H,JH,I,J

A,B,C,D A,B,C,E A,B,C,F A,B,C,GA,B,C,HA,B,C,J A,B,D,E A,B,D,F A,B,D,GA,B,D,I A,B,D,J A,B,E,F A,B,E,GA,B,E,H A,B,F,GA,B,F,H A,B,F,J A,B,G,H A,B,G,JA,B,H,JA,B,I,J A,C,D,E A,C,D,GA,C,D,HA,C,D,I A,C,D,J A,C,E,F A,C,E,GA,C,E,HA,C,E,IA,C,E,J A,C,F,H A,C,F,IA,C,F,J A,C,G,JA,C,H,I A,C,H,J A,D,E,F A,D,E,GA,D,E,H A,D,E,J A,D,F,GA,D,F,H A,D,G,H A,D,G,JA,D,H,J A,E,F,HA,E,F,J A,E,G,JA,E,H,J A,F,G,HA,F,G,I A,G,H,JB,C,D,EB,C,D,H B,C,E,FB,C,E,HB,C,E,JB,C,F,J B,C,G,JB,C,H,IB,C,H,J B,D,E,F B,D,E,GB,D,E,HB,D,E,IB,D,E,J B,D,G,JB,D,H,J B,E,F,H B,E,F,I B,E,G,HB,E,H,JB,E,I,J B,F,G,JB,G,H,JB,H,I,J C,D,E,FC,D,E,HC,D,E,I C,D,E,JC,D,F,H C,D,G,H C,D,G,JC,D,H,I C,D,H,JC,D,I,J C,E,F,HC,E,F,J C,E,G,H C,E,G,JC,E,H,I C,E,H,J C,F,H,JC,G,H,I C,G,H,JC,G,I,JC,H,I,J D,E,F,ID,E,F,J D,E,G,HD,E,G,JD,E,H,JD,F,H,J D,G,H,JE,G,H,J
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A,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J A,B,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID HdswhOaHWIP1kOLZ
acc genotypes 389
peaks no back 95

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

ABC D EFG H I

A,C A,D A,EA,F A,H A,IB,CB,D B,F B,H B,IB,JC,D C,FC,G C,H C,ID,F D,I E,IF,H F,IF,J G,H G,IH,I

A,B,C A,B,D A,B,F A,B,HA,C,D A,C,F A,C,H A,C,IA,D,FA,D,G A,D,H A,D,IA,E,F A,E,IA,F,H A,F,IA,G,H A,G,IB,C,D B,C,F B,C,H B,C,IB,D,E B,D,F B,D,HB,D,J B,E,IB,F,G B,F,H B,F,IB,F,J B,G,H B,G,IB,H,JC,D,FC,D,G C,D,H C,D,IC,D,J C,E,F C,E,H C,E,IC,F,G C,F,H C,F,IC,H,IC,H,JD,F,H D,F,ID,G,H D,G,I E,F,I E,H,IF,G,IF,H,I

A,B,C,D A,B,C,FA,B,C,G A,B,C,HA,B,D,F A,B,D,HA,B,D,J A,B,E,F A,B,E,IA,B,F,H A,B,F,IA,B,G,H A,B,G,IA,C,D,F A,C,D,H A,C,D,IA,C,D,J A,C,E,H A,C,F,H A,C,F,IA,C,F,J A,C,G,HA,D,F,G A,D,F,H A,D,F,IA,D,G,H A,D,G,I A,D,I,J A,E,F,IA,F,G,H A,F,G,I A,F,I,JA,G,H,JB,C,D,F B,C,D,I B,C,E,IB,C,F,G B,C,F,H B,C,F,IB,C,F,J B,C,G,IB,C,H,IB,D,E,F B,D,E,H B,D,E,IB,D,E,J B,D,F,G B,D,F,H B,D,F,IB,D,G,IB,E,F,H B,E,F,IB,E,G,I B,E,H,IB,E,I,JB,F,G,H B,F,G,IB,F,H,IB,F,H,J B,G,I,JC,D,F,H C,D,F,IC,D,G,H C,D,G,IC,D,H,I C,D,I,JC,E,F,H C,E,F,I C,E,H,IC,F,G,IC,F,H,I C,F,I,J D,E,F,ID,F,G,H D,F,G,ID,F,H,I E,F,G,I E,F,H,I

A,B,C,D,F A,B,C,D,H A,B,C,D,IA,B,C,E,H A,B,C,E,IA,B,C,F,H A,B,C,F,IA,B,C,F,J A,B,C,G,H A,B,C,G,IA,B,C,H,IA,B,D,E,F A,B,D,E,H A,B,D,E,IA,B,D,F,H A,B,D,F,IA,B,D,G,H A,B,D,G,IA,B,D,H,J A,B,D,I,JA,B,E,F,H A,B,E,G,I A,B,E,I,JA,B,F,G,H A,B,F,G,IA,B,F,H,IA,B,F,H,J A,B,F,I,JA,B,G,H,J A,B,G,I,JA,C,D,E,FA,C,D,E,J A,C,D,F,G A,C,D,F,H A,C,D,F,IA,C,D,F,J A,C,D,G,HA,C,D,H,J A,C,D,I,J A,C,E,F,I A,C,E,H,IA,C,E,H,J A,C,F,G,H A,C,F,G,IA,C,F,H,IA,D,E,F,H A,D,E,F,IA,D,F,G,H A,D,F,G,IA,D,F,H,I A,D,F,I,JA,D,G,H,IA,D,G,H,J A,E,F,G,I A,E,F,H,IA,F,G,H,I A,F,H,I,JB,C,D,E,F B,C,D,E,IB,C,D,F,H B,C,D,F,IB,C,D,H,I B,C,D,I,JB,C,E,F,H B,C,E,F,IB,C,E,G,I B,C,E,H,IB,C,E,I,JB,C,F,G,IB,C,F,H,I B,C,F,I,JB,C,G,H,I B,D,E,F,IB,D,E,F,J B,D,E,G,I B,D,E,H,IB,D,F,G,H B,D,F,G,IB,D,F,H,IB,D,F,H,J B,E,F,H,IB,E,G,H,I B,E,H,I,JC,D,E,F,H C,D,E,F,IC,D,E,H,IC,D,F,G,H C,D,F,G,IC,D,F,H,IC,D,F,H,J C,D,F,I,J C,E,F,H,I C,E,G,H,IC,F,H,I,JD,F,G,H,ID,F,G,H,J D,F,G,I,J

A,B,C,D,E,H A,B,C,D,E,IA,B,C,D,F,G A,B,C,D,F,H A,B,C,D,F,IA,B,C,D,G,IA,B,C,D,H,IA,B,C,D,H,J A,B,C,D,I,JA,B,C,E,F,H A,B,C,E,G,I A,B,C,E,H,IA,B,C,E,I,JA,B,C,F,G,H A,B,C,F,G,IA,B,C,F,H,IA,B,C,F,H,J A,B,C,G,H,I A,B,C,G,I,JA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,G,IA,B,D,E,H,J A,B,D,F,G,H A,B,D,F,G,IA,B,D,F,H,IA,B,D,F,H,J A,B,D,F,I,JA,B,D,G,H,I A,B,E,F,G,IA,B,F,G,I,J A,B,F,H,I,J A,C,D,E,F,IA,C,D,F,G,H A,C,D,F,G,IA,C,D,F,H,J A,C,D,F,I,JA,C,D,G,I,JA,C,E,F,G,H A,C,E,F,G,I A,C,E,F,H,IA,C,E,F,H,J A,C,E,F,I,J A,C,E,G,H,I A,C,E,H,I,JA,C,F,G,I,J A,D,E,F,G,IA,D,E,G,H,J A,D,F,G,H,I A,E,F,G,H,I B,C,D,E,F,IB,C,D,E,G,IB,C,D,F,G,H B,C,D,F,G,IB,C,D,F,H,IB,C,D,F,H,J B,C,D,F,I,JB,C,E,F,G,H B,C,E,F,H,IB,C,F,H,I,JB,D,E,F,G,H B,D,E,F,H,IB,D,E,G,H,IB,D,F,G,H,J B,D,F,G,I,J B,E,F,H,I,JC,D,E,F,G,I C,D,E,F,H,I C,D,E,G,H,IC,D,F,G,H,I

A,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,E,I,JA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,H,IA,B,C,D,F,H,J A,B,C,D,F,I,JA,B,C,D,G,I,JA,B,C,E,F,G,H A,B,C,E,F,H,IA,B,C,E,F,I,JA,B,C,F,G,I,JA,B,D,E,F,G,H A,B,D,E,F,H,IA,B,D,E,F,I,J A,B,D,E,G,I,JA,B,D,F,G,H,IA,B,D,F,G,H,J A,B,E,F,G,H,IA,C,D,E,F,G,H A,C,D,E,F,G,I A,C,D,E,F,H,I A,C,D,E,H,I,JA,C,D,F,G,H,IA,C,D,F,G,H,J A,C,D,F,G,I,J A,C,E,F,G,H,IA,C,E,F,G,I,J B,C,D,E,F,G,I B,C,D,E,F,H,IB,C,D,E,F,I,JB,C,D,F,G,H,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,I,JA,B,C,D,E,G,H,IA,B,C,D,F,G,H,IA,B,C,D,F,G,H,J A,B,C,D,F,G,I,J A,B,C,E,F,G,H,IA,B,D,E,F,G,H,IA,C,D,E,F,G,H,IA,C,D,E,F,G,I,J A,C,D,E,F,H,I,JB,C,D,E,F,G,H,J B,C,D,E,F,H,I,JB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J
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ID heIHa8Gt8XkXkA6v
acc genotypes 19
peaks no back 8

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3
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1 2 3 4 5

Number of mutated genes

F
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es
s

WT

A B C

A,G C,D C,F

A,E,G A,G,J B,C,D C,D,F C,F,I C,F,J

C,D,F,I C,F,G,I C,F,G,JC,F,H,I

A,C,D,F,I C,D,F,G,I
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ID hm10KP8sr2CYeQUji
acc genotypes 309
peaks no back 107

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B C D EF GH IJ

A,B A,DA,F A,GA,HB,D B,GB,H B,J C,DC,F C,GC,HC,J D,ED,GD,H D,ID,JE,F E,GE,HE,IE,JF,HF,I F,J G,IH,IH,J I,J

A,B,GA,B,H A,B,J A,C,GA,D,H A,D,J A,E,GA,F,GA,F,I A,G,HA,G,IA,G,JA,H,IA,H,J A,I,JB,C,DB,C,J B,D,HB,E,F B,F,H B,G,IB,H,IB,H,J B,I,J C,D,GC,D,JC,E,F C,F,GC,F,J C,G,IC,H,I D,E,ID,E,JD,F,HD,F,I D,G,H D,G,ID,G,JD,H,I D,H,J D,I,JE,F,GE,F,H E,F,IE,F,J E,G,HE,G,I E,H,IE,H,J E,I,JF,G,H F,G,J G,H,I G,I,JH,I,J

A,B,C,GA,B,C,H A,B,C,J A,B,E,GA,B,E,J A,B,F,GA,B,F,HA,B,F,I A,B,G,H A,B,G,I A,B,G,JA,B,H,IA,C,D,JA,C,F,I A,C,G,HA,C,G,I A,C,G,JA,C,H,J A,C,I,JA,D,E,H A,D,G,H A,D,G,IA,D,G,JA,E,F,H A,E,F,IA,E,F,J A,E,G,HA,E,G,IA,E,I,JA,F,G,J A,G,H,IA,G,H,JA,G,I,JA,H,I,JB,C,E,F B,C,G,IB,C,H,I B,D,E,IB,D,G,IB,D,G,JB,E,F,GB,E,F,H B,E,G,IB,E,H,IB,F,G,H B,F,G,IB,F,H,IB,F,H,J B,G,I,JB,H,I,J C,D,G,IC,D,G,JC,D,H,IC,E,F,GC,E,F,H C,E,F,IC,E,F,J C,E,G,IC,F,G,IC,F,H,J C,G,I,J D,E,G,ID,F,H,ID,F,I,J D,G,H,ID,G,H,J D,G,I,JE,F,G,H E,F,G,IE,F,G,JE,F,H,J E,F,I,J E,G,H,IE,G,I,JF,G,H,I F,H,I,J G,H,I,J

A,B,C,E,GA,B,C,E,H A,B,C,F,J A,B,C,G,HA,B,C,G,IA,B,C,H,J A,B,D,G,H A,B,D,G,I A,B,D,G,JA,B,D,H,IA,B,E,F,H A,B,E,F,I A,B,E,H,I A,B,E,I,J A,B,F,G,I A,B,F,G,JA,B,G,H,JA,B,G,I,JA,C,D,E,J A,C,D,G,IA,C,D,G,JA,C,E,F,GA,C,E,F,H A,C,E,F,IA,C,E,F,J A,C,E,G,I A,C,G,H,IA,D,E,F,J A,D,E,G,IA,D,E,G,JA,D,E,H,I A,D,F,G,H A,D,G,I,JA,E,F,G,JA,E,F,H,J A,E,G,H,IA,F,G,H,IA,F,H,I,J A,G,H,I,J B,C,D,E,IB,C,D,G,IB,C,E,F,G B,C,E,F,IB,C,E,F,J B,C,E,H,IB,C,H,I,JB,D,F,G,H B,D,F,G,J B,D,G,I,JB,D,H,I,JB,E,F,G,J B,E,F,H,IB,E,F,I,J B,E,G,I,JB,F,G,H,J B,F,H,I,J B,G,H,I,J C,D,E,G,IC,D,E,H,I C,D,F,H,I C,D,G,H,IC,D,G,I,JC,E,F,G,H C,E,F,H,I C,E,G,H,I C,E,G,I,JC,F,G,H,IC,F,G,I,JC,G,H,I,JD,E,F,H,I D,E,G,H,ID,E,G,I,JD,F,G,H,I D,F,G,I,J E,F,G,H,IE,F,G,H,J E,G,H,I,J

A,B,C,D,E,GA,B,C,D,G,H A,B,C,D,G,J A,B,C,E,F,G A,B,C,E,G,HA,B,C,F,G,HA,B,C,G,I,J A,B,D,E,G,JA,B,D,F,G,H A,B,D,F,G,JA,B,D,G,I,JA,B,E,F,G,J A,B,E,F,H,I A,B,E,H,I,J A,B,F,G,I,JA,B,G,H,I,JA,C,D,G,H,IA,C,E,F,G,I A,C,E,F,H,IA,C,E,F,H,J A,C,F,G,H,I A,D,E,G,H,IA,E,F,G,H,JA,E,F,G,I,J A,E,G,H,I,JB,C,D,E,F,G B,C,D,E,G,IB,C,D,G,H,IB,C,D,H,I,JB,C,E,F,G,I B,C,F,G,I,JB,C,G,H,I,JB,D,E,F,G,J B,D,E,G,H,IB,E,F,G,I,J B,E,F,H,I,J C,D,E,F,H,IC,D,E,H,I,JC,E,F,G,H,I C,F,G,H,I,J D,E,F,G,I,J E,F,G,H,I,J

A,B,C,E,F,G,HA,B,C,E,F,H,I A,B,C,G,H,I,J A,B,D,E,G,H,I A,B,D,E,G,H,JA,B,E,F,G,I,J A,C,D,E,G,H,IA,C,E,F,G,H,I A,D,E,F,G,H,IB,C,D,E,G,I,JB,C,E,F,G,I,JB,D,E,F,G,H,JB,E,F,G,H,I,J

A,B,C,D,E,G,I,JA,B,C,E,F,H,I,J B,C,D,E,F,G,I,J
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acc genotypes 593
peaks no back 84

removed edges NA
prop rem edges NA
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ID hrKHhSGSCA4NDMJP
acc genotypes 157
peaks no back 43

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B C DE

B,E C,DC,E D,ED,F D,I

A,C,DA,C,E A,D,IB,C,DB,C,E B,D,F B,D,IB,E,G C,D,E C,D,IC,E,FC,E,G C,E,H C,E,I D,E,F D,E,ID,F,G

A,B,C,E A,B,D,F A,B,D,IA,B,E,G A,C,D,EA,C,E,G A,C,E,I A,D,F,IB,C,D,E B,C,D,IB,C,E,FB,C,E,G B,C,E,H B,C,E,IB,D,E,G B,D,F,IB,E,G,H B,E,G,I C,D,E,FC,D,E,GC,D,E,I C,D,G,IC,E,F,G C,E,F,I C,E,F,JC,E,G,I D,E,F,G

A,B,C,D,E A,B,C,D,IA,B,C,E,FA,B,C,E,H A,B,D,E,I A,B,D,F,I A,B,D,G,IA,C,D,E,GA,C,D,E,I A,C,D,E,J A,C,D,F,IA,C,E,F,G A,C,E,F,I A,D,F,G,IB,C,D,E,FB,C,D,E,I B,C,D,G,IB,C,E,F,IB,C,E,G,HB,C,E,G,I B,D,E,F,IB,D,E,G,I C,D,E,F,G C,D,E,F,HC,D,E,F,I C,D,E,G,HC,D,E,I,JC,E,G,I,J D,E,F,G,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,G A,B,C,E,F,I A,B,D,E,I,J A,B,D,F,G,IA,B,D,F,H,IA,C,D,E,F,HA,C,D,E,G,IA,C,D,E,I,J A,C,D,F,G,IA,C,E,F,G,I A,D,E,F,G,I A,D,F,G,H,I A,D,F,G,I,JB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,I B,C,D,E,I,J B,C,D,F,G,IB,C,E,G,H,IB,C,E,G,H,J C,D,E,F,G,JC,D,E,F,H,IC,D,E,F,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,G,IA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,E,I,J A,B,C,D,F,G,IA,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,H,IA,B,C,E,F,I,J A,B,D,E,F,G,IA,B,D,F,G,H,IA,C,D,E,F,G,HA,C,D,E,F,G,IA,C,D,E,F,H,IA,C,D,E,F,I,J A,C,D,F,G,I,JA,C,E,F,G,H,IA,C,E,F,G,I,J A,D,E,F,G,H,IB,C,D,E,F,G,IB,C,D,E,G,H,J C,D,E,F,G,H,IC,D,E,F,G,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,IA,B,C,D,E,G,H,I A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,I A,B,C,D,F,G,I,JA,B,D,E,F,G,H,IA,B,D,F,G,H,I,J A,C,D,E,F,G,H,IA,C,D,E,F,G,H,J A,C,D,E,F,G,I,JB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID I9q6GI3hisYql2on
acc genotypes 298
peaks no back 79

removed edges NA
prop rem edges NA
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1.4

1.6

1.8

2.0
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1 2 3 4 5 6 7 8

Number of mutated genes

F
itn
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s

WT

A BC D E F GH

A,B A,C A,D A,F A,GA,HA,I B,C B,D B,E B,F B,GB,H B,IC,D C,E C,FC,I D,E D,FD,ID,J E,I F,GF,H F,IF,J G,IH,I

A,B,C A,B,F A,B,GA,B,J A,C,D A,C,F A,D,F A,D,GA,D,H A,D,J A,F,H A,F,IA,I,J B,C,D B,C,E B,C,FB,C,I B,D,F B,D,GB,D,IB,D,J B,E,GB,E,I B,F,GB,F,H B,F,I B,F,J B,G,JB,H,I C,D,E C,D,FC,D,J C,E,FC,E,I C,F,GC,F,H C,F,JC,H,I D,E,I D,F,I E,F,GE,F,I F,G,JF,H,IH,I,J

A,B,C,F A,B,C,GA,B,C,I A,B,D,F A,B,D,GA,B,E,I A,B,F,GA,B,F,H A,B,F,I A,B,G,IA,C,D,F A,C,D,GA,C,D,J A,C,E,F A,C,F,IA,C,F,JA,C,H,I A,D,F,IA,E,F,H A,E,F,I A,F,G,I A,F,G,JA,F,H,IA,H,I,J B,C,D,E B,C,D,FB,C,D,H B,C,D,I B,C,F,GB,C,F,H B,C,F,I B,C,F,J B,C,G,JB,C,H,I B,D,F,H B,D,F,J B,D,G,I B,D,G,JB,E,F,IB,E,H,I B,G,I,JC,D,E,H C,D,E,I C,D,F,GC,D,F,H C,D,F,IC,D,F,JC,D,H,I C,D,I,J C,E,F,H C,E,F,IC,E,I,J C,F,G,IC,F,H,IC,H,I,J D,E,F,GD,F,G,ID,F,H,I D,F,I,JD,H,I,J E,F,G,IE,F,H,IF,G,H,IF,H,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,J A,B,C,F,H A,B,C,F,I A,B,C,F,J A,B,C,G,IA,B,D,F,I A,B,D,F,JA,B,E,F,H A,B,E,F,I A,B,F,G,I A,B,F,G,JA,B,F,H,I A,C,D,E,FA,C,D,F,G A,C,D,F,IA,C,D,H,IA,C,D,I,J A,C,E,F,IA,C,E,H,I A,C,F,G,I A,C,F,G,JA,C,F,H,I A,C,F,I,JA,C,H,I,J A,D,E,F,GA,D,F,H,I A,D,F,I,JA,E,F,H,IA,F,G,H,I A,F,G,I,JA,F,H,I,J B,C,D,E,FB,C,D,E,I B,C,D,E,JB,C,D,F,GB,C,D,F,H B,C,D,F,I B,C,D,G,JB,C,D,H,I B,C,E,F,H B,C,E,G,JB,C,E,H,I B,C,F,G,JB,C,F,H,I B,C,F,I,JB,C,G,H,I B,C,G,I,JB,D,E,F,IB,D,F,G,H B,D,F,G,JB,D,F,I,J B,D,G,I,JB,D,H,I,J B,F,G,H,I B,F,G,I,J B,G,H,I,JC,D,E,F,IC,D,E,H,I C,D,F,H,IC,F,H,I,J

A,B,C,D,E,I A,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,I A,B,C,D,F,JA,B,C,D,H,I A,B,C,D,H,J A,B,C,E,F,H A,B,C,E,F,I A,B,C,E,F,JA,B,C,E,H,I A,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,F,I,J A,B,C,G,I,JA,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,I A,B,D,F,G,J A,B,D,G,I,JA,B,E,F,I,J A,B,F,G,I,JA,B,F,H,I,J A,C,D,E,F,IA,C,D,F,G,IA,C,D,F,H,IA,C,D,G,H,IA,C,D,H,I,J A,C,E,F,H,IA,C,F,H,I,J B,C,D,E,F,G B,C,D,E,F,IB,C,D,E,F,JB,C,D,E,H,I B,C,D,E,H,JB,C,D,F,G,H B,C,D,F,G,I B,C,D,F,G,JB,C,D,F,H,I B,C,D,G,I,JB,C,E,F,G,JB,C,E,F,H,IB,C,F,G,H,I B,C,F,G,I,JB,C,F,H,I,J B,D,E,F,G,JB,D,F,G,H,IB,D,F,H,I,J B,D,G,H,I,JC,D,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,H,I A,B,C,D,E,I,J A,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,I,J A,B,C,D,G,I,JA,B,C,E,F,G,IA,B,C,E,F,H,IA,B,C,F,H,I,J A,B,D,E,F,G,I A,B,D,F,G,I,JA,B,E,F,H,I,J A,C,D,E,F,G,IA,C,D,E,F,H,I A,C,D,E,F,I,JA,C,D,F,G,H,IA,C,D,F,H,I,J B,C,D,E,F,G,I B,C,D,E,F,G,JB,C,D,E,F,H,I B,C,D,E,F,I,JB,C,D,E,G,H,I B,C,D,E,G,I,JB,C,D,E,H,I,J B,C,D,F,G,I,JB,C,F,G,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,F,G,H,I A,B,C,D,F,G,H,J A,B,C,D,F,G,I,JA,B,C,D,F,H,I,JA,C,D,F,G,H,I,J
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ID ikuJV711Pr9P5gMR
acc genotypes 54
peaks no back 25

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B

A,BA,E B,C B,EB,F B,H

A,B,C A,B,F A,B,GA,B,HA,B,JA,C,EA,E,FA,E,G B,C,HB,D,H B,E,JB,H,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,IA,B,E,F A,B,E,J A,B,F,H A,B,F,I A,B,F,JA,E,F,GA,E,G,H B,D,E,H B,D,H,I B,D,H,J

A,B,D,E,F A,B,D,F,HA,B,E,F,HA,B,E,G,H A,B,F,G,H A,B,F,G,IA,D,E,F,G A,E,F,G,I B,C,D,E,H B,D,E,H,I B,D,H,I,J

A,B,E,F,G,HA,B,E,F,H,J A,B,F,G,H,J A,B,F,G,I,JA,D,E,F,G,H B,C,D,E,F,H

A,B,C,E,F,G,H A,B,C,F,G,H,J
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ID irlmocvl1nEJmK32
acc genotypes 95
peaks no back 46

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A B C DE F G

A,B A,E A,F A,GB,C C,FD,F D,GD,IE,H E,I F,GF,HF,I F,J G,H G,IG,J

A,B,F A,C,FA,D,FA,E,FA,E,HA,E,J A,F,GA,F,H A,F,I A,G,H A,G,IB,C,FB,F,I B,G,IC,E,H C,F,G C,F,I C,G,HD,E,I D,G,HD,H,IE,F,H E,F,IE,G,H E,G,IF,H,J G,H,I

A,B,F,I A,C,D,F A,C,F,I A,C,G,HA,E,F,G A,F,G,HA,F,H,I A,F,I,J A,G,H,IB,C,D,FB,C,E,H B,C,F,IB,E,F,I B,G,H,I B,G,I,JC,E,F,IC,E,H,J C,F,G,H C,F,I,JE,F,G,H E,F,G,IE,F,H,J

A,C,D,E,F A,C,E,F,I A,C,E,G,HA,C,F,I,J A,C,G,H,IA,D,F,I,J A,D,G,H,IA,E,G,H,I A,F,G,H,JB,C,G,I,JB,E,G,I,JC,E,H,I,J D,E,F,G,IE,F,G,H,I

A,B,D,F,I,JA,D,E,F,I,J A,D,E,G,H,I A,F,G,H,I,JB,C,F,G,I,JC,E,F,G,H,I
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ID itu7sgxZ42Rqmcbw
acc genotypes 140
peaks no back 36

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDE F

A,E A,FB,DB,E B,FC,E C,FD,E E,F F,H

A,B,D A,B,FA,C,E A,C,FA,D,F A,E,FA,E,H A,F,HB,C,DB,C,E B,C,FB,D,E B,D,F B,E,FB,F,G B,F,HC,D,E C,D,F C,E,F C,E,H C,F,HD,E,F D,F,H

A,B,C,DA,B,C,E A,B,C,FA,B,D,FA,B,D,J A,B,E,F A,B,F,HA,C,D,E A,C,D,F A,C,E,FA,C,E,H A,C,F,HA,D,E,F A,E,F,HA,E,F,JB,C,D,E B,C,D,F B,C,E,FB,D,E,FB,D,F,G B,D,F,HB,D,F,I B,D,F,J B,E,F,HB,E,F,IB,E,F,JC,D,E,J C,D,F,HC,E,F,H D,F,H,I

A,B,C,D,FA,B,C,D,H A,B,C,E,F A,B,C,F,G A,B,C,F,HA,B,D,E,FA,B,D,F,G A,B,D,F,HA,B,D,F,J A,B,E,F,H A,B,F,G,HA,C,D,E,FA,C,D,E,HA,C,D,E,J A,C,D,F,HA,C,E,F,G A,C,E,F,HA,C,E,F,J A,D,E,F,GA,D,E,F,JB,C,D,E,FB,C,D,E,G B,C,D,E,HB,C,D,E,J B,C,D,F,G B,C,D,F,H B,C,E,F,HB,D,E,F,G B,D,E,F,HB,D,E,F,I B,D,E,F,J B,E,F,G,H B,E,F,H,IC,D,E,F,HC,D,E,F,J

A,B,C,D,E,FA,B,C,D,E,H A,B,C,D,F,HA,B,C,D,F,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,I A,B,C,E,F,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,IA,B,D,E,F,J A,B,D,F,G,H A,B,E,F,G,HA,C,D,E,F,G A,C,D,E,F,H B,C,D,E,F,HB,C,D,E,F,J B,C,E,F,H,IB,D,E,F,H,I

A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,F,H,J A,B,C,E,F,H,IA,B,D,E,F,H,IA,B,D,F,G,H,IA,C,D,E,F,G,HA,C,D,E,F,H,J B,C,D,E,F,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,E,F,G,H,IB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,I
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ID IxTaa10yvF9m8psni
acc genotypes 188
peaks no back 61

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD EF GH

A,E A,GB,D B,E B,GC,D C,E C,GC,ID,F D,GD,H E,GE,H F,G G,I

A,B,GA,C,E A,C,GA,D,GA,E,GA,E,IB,C,D B,C,E B,C,GB,D,F B,D,GB,E,GB,E,I B,F,G B,G,HC,D,EC,D,F C,D,GC,D,H C,D,I C,E,GC,F,GD,F,G E,F,GF,G,J

A,B,C,E A,B,C,GA,B,D,GA,B,F,GA,C,D,E A,C,D,GA,C,E,F A,C,E,G A,D,E,G A,D,F,GA,F,G,JB,C,D,F B,C,D,GB,C,D,H B,C,D,I B,C,E,F B,C,E,G B,C,G,JB,D,E,F B,D,E,GB,D,F,GB,D,G,H B,D,G,IB,E,F,GB,E,F,I B,E,G,HB,E,G,I B,E,G,J B,F,G,IC,D,E,F C,D,E,GC,D,E,H C,D,F,GC,D,F,H C,E,F,G C,F,G,HC,F,G,ID,E,F,GD,F,G,J E,F,G,J

A,B,C,D,GA,B,C,E,GA,B,C,E,H A,B,C,F,GA,B,D,E,GA,B,D,F,G A,B,D,G,I A,B,D,G,JA,B,E,F,GA,C,D,E,G A,C,D,G,H A,C,D,G,IA,C,E,F,G A,D,E,F,GB,C,D,E,FB,C,D,E,H B,C,D,F,GB,C,D,F,H B,C,D,F,J B,C,D,G,H B,C,D,G,IB,C,E,F,GB,C,E,F,JB,C,F,G,HB,C,F,G,I B,D,E,F,GB,D,E,F,I B,D,E,F,J B,D,E,G,HB,D,F,G,H B,D,G,I,JB,E,F,G,HB,E,F,G,JC,D,E,F,H C,D,E,F,JC,D,E,G,H C,D,F,G,I C,E,F,G,HC,E,F,G,I C,E,F,G,JC,F,G,I,JD,E,F,G,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,F,GA,B,C,D,F,H A,B,C,D,G,JA,B,D,E,F,G A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,F,G,I A,B,D,F,G,JA,B,D,G,I,JA,C,D,E,F,GA,C,D,E,F,H B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,F,I B,C,D,E,G,H B,C,D,F,G,HB,C,D,F,G,I B,C,D,F,G,JB,C,E,F,G,HB,C,E,F,G,IB,C,E,F,G,J B,D,E,F,G,H B,D,E,F,G,IC,D,E,F,G,HC,D,E,F,G,JC,D,E,F,H,IC,D,E,F,H,J C,D,E,G,H,IC,D,E,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,D,E,G,JA,B,C,D,F,G,IA,B,C,E,F,G,J A,B,D,E,F,G,I A,B,D,E,F,G,JA,C,D,E,F,G,HB,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,JB,C,D,E,F,H,IB,C,D,E,F,H,J B,C,D,F,G,H,IB,C,E,F,G,H,J C,D,E,F,G,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,G,H,JA,B,C,D,F,G,H,IA,B,C,E,F,G,I,J A,C,D,E,F,G,H,IB,C,D,E,F,G,H,IB,C,D,E,F,G,I,J C,D,E,F,G,H,I,J
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ID j5Wlsy8xtbP8JPCd
acc genotypes 115
peaks no back 54

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B CD E FG

A,FA,GA,H B,E B,FB,GB,J C,D C,E C,FC,HD,E D,FD,G E,FE,G E,HE,I E,JF,G F,H F,JG,HG,J

A,B,E A,B,FA,C,E A,C,FA,E,F A,F,HA,G,IA,G,J B,C,E B,C,FB,C,G B,C,HB,D,E B,E,FB,E,G B,E,HB,E,JB,F,GB,G,IB,I,J C,D,FC,E,FC,E,I C,F,HC,G,J D,E,GD,E,H D,F,HE,G,H E,H,I F,H,J

A,B,C,FA,B,G,J A,E,G,I A,E,H,I A,F,H,JB,C,D,E B,C,D,FB,C,E,G B,C,E,J B,C,F,H B,C,F,JB,D,G,I B,E,F,HB,E,F,JB,E,G,I B,E,G,J B,F,G,IB,F,G,J C,D,E,FC,D,E,G C,D,F,G C,D,F,IC,D,F,JC,E,F,GC,E,I,J D,E,G,ID,E,H,IE,G,H,I

A,B,C,D,FA,B,C,E,FA,B,C,E,G A,B,C,F,JB,C,E,G,J B,C,E,I,JB,C,F,G,IB,D,E,G,J B,D,E,H,IB,E,G,H,J B,F,G,I,J C,D,E,G,IC,D,E,I,J C,D,F,I,JD,E,F,G,ID,E,G,H,I

A,B,C,D,F,HA,B,C,E,G,J A,C,D,F,I,JA,D,E,G,H,IB,C,E,G,I,J C,D,E,G,H,ID,E,G,H,I,J

B,D,E,G,H,I,J
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ID J6cFc1nMWhianSvF
acc genotypes 189
peaks no back 73

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD EF GHI J

A,D A,EA,HA,I A,JB,D B,HB,I B,J C,EC,I C,JD,ED,J E,HE,I E,J F,GF,I F,J G,HG,JH,I H,JI,J

A,B,EA,B,I A,C,EA,C,I A,C,JA,E,I A,F,GA,F,IA,G,I A,H,IA,I,J B,C,EB,C,JB,D,EB,D,G B,E,HB,E,J B,F,J B,H,IB,H,JC,D,I C,D,JC,E,I C,E,JC,F,I C,F,J C,G,JC,H,I C,H,JC,I,J D,E,HD,E,I D,G,HD,G,JD,I,J E,F,J E,G,HE,G,I E,H,JE,I,J F,H,JF,I,J G,H,I G,H,JG,I,J

A,B,C,JA,B,D,IA,B,E,I A,B,I,JA,C,F,I A,C,G,J A,C,H,J A,D,E,HA,D,I,J A,E,I,JA,F,I,J A,G,H,IA,G,I,JB,C,D,I B,C,E,HB,C,E,JB,C,F,J B,C,G,J B,C,H,JB,C,I,J B,D,E,H B,D,G,JB,D,H,IB,D,I,J B,E,G,J B,E,H,IB,E,H,JB,G,I,J B,H,I,J C,D,E,HC,D,I,JC,E,F,I C,E,F,JC,E,H,I C,E,I,J C,F,H,JC,G,I,J D,E,H,ID,E,I,JE,G,I,J E,H,I,J

A,B,C,D,I A,B,C,F,J A,B,C,H,JA,B,C,I,JA,B,D,E,I A,B,D,I,J A,B,E,H,JA,B,F,I,J A,B,G,H,IA,B,G,I,JA,B,H,I,JA,C,D,I,JA,C,E,H,I A,D,E,F,H A,D,E,H,IA,D,E,H,JA,D,E,I,JB,C,D,G,I B,C,D,I,J B,C,E,G,J B,C,E,H,JB,C,E,I,J B,C,F,I,J B,C,G,I,J B,C,H,I,J B,D,E,F,HB,D,E,G,HB,D,E,H,JB,D,E,I,J B,E,G,I,J B,E,H,I,JB,F,G,I,JB,G,H,I,J C,D,E,F,J C,D,E,H,JC,E,F,H,JC,E,F,I,JC,E,G,H,I

A,B,C,D,I,JA,B,C,F,I,J A,B,C,H,I,JA,B,D,G,I,JA,B,E,G,I,JA,B,E,H,I,J A,B,G,H,I,J A,C,D,E,H,JA,C,D,E,I,J A,C,E,F,I,JA,C,E,G,H,IA,C,E,H,I,J A,D,E,F,I,JA,D,E,G,I,J B,C,D,E,I,J B,C,D,H,I,JB,C,E,F,I,J B,C,E,G,H,JB,C,F,G,I,J B,C,F,H,I,J

A,B,C,D,E,H,JA,B,C,D,E,I,JA,B,D,E,F,I,J A,C,D,E,F,I,JA,C,E,G,H,I,J B,C,D,E,F,I,J

A,B,C,D,E,G,I,JA,B,D,E,F,H,I,J

A,B,C,D,E,F,G,I,J
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acc genotypes 735
peaks no back 93

removed edges NA
prop rem edges NA
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acc genotypes 88
peaks no back 31

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,J B,CB,D B,EB,GB,I B,J C,EC,G C,JD,HD,I D,J E,F

A,B,G A,C,E A,E,FB,C,D B,C,GB,C,H B,D,GB,D,I B,E,G B,E,HC,E,IC,G,H C,H,JC,I,JD,F,J

A,B,G,I A,C,E,FA,C,E,I A,E,F,JB,C,D,E B,C,E,IB,C,G,I B,D,E,HB,D,G,HC,D,E,I C,E,F,IC,E,G,IC,F,I,J

A,B,C,E,IA,B,E,G,I A,C,D,E,IA,C,E,G,I A,C,E,H,I A,C,E,I,JB,C,D,E,F B,C,D,E,IB,C,D,E,J B,C,E,G,IB,C,E,H,I B,D,E,F,HB,D,E,G,HC,D,E,G,I

A,B,C,E,F,I A,B,C,E,I,JA,B,D,E,G,I A,C,D,E,F,IA,C,D,E,G,I A,C,E,F,G,I A,C,E,F,I,JB,C,D,E,F,G B,C,D,E,F,I B,C,E,G,H,I C,D,E,F,G,I C,D,E,G,I,J

A,B,C,E,F,G,I A,C,D,E,F,G,I A,C,D,E,F,I,JA,C,D,E,G,I,JB,C,D,E,G,H,I B,C,E,G,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,I,JA,B,C,D,E,G,H,I A,C,D,E,F,G,H,IA,C,D,E,G,H,I,JB,C,D,E,G,H,I,J

A,B,C,D,E,G,H,I,J A,C,D,E,F,G,H,I,J



0

0

0

ID K4fDyrolukDwi9Ma
acc genotypes 145
peaks no back 53

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B C D E F

A,G B,C B,FB,HB,I C,D C,EC,GC,H C,I D,ED,H E,FE,GE,H E,I F,GF,HF,I

A,C,EA,C,G A,D,EA,G,I B,C,D B,C,FB,C,GB,C,HB,C,J B,F,IC,D,EC,D,G C,D,IC,D,J C,E,H C,E,I C,F,IC,G,HC,G,IC,H,J D,E,GD,E,H D,E,ID,H,J E,F,IE,G,IE,H,I F,G,HF,G,I F,H,IF,I,J

A,C,E,G A,C,E,IA,C,G,I A,D,E,GA,E,G,I A,E,H,IA,G,H,I B,C,D,GB,C,D,H B,C,E,FB,C,E,H B,C,F,HB,C,F,IB,C,G,IB,C,H,IB,C,H,J B,D,H,J B,E,H,IC,D,E,H C,D,E,I C,D,F,IC,D,G,J C,D,H,IC,E,F,HC,E,G,H C,E,H,IC,E,H,J C,F,G,IC,F,H,IC,H,I,J D,E,G,HD,E,G,JD,H,I,J E,F,G,IE,F,H,IE,G,H,I E,H,I,J F,G,H,I

A,C,D,H,IA,C,E,G,IA,C,E,H,I A,C,F,G,IA,C,G,H,IA,E,G,I,J A,F,G,H,IB,C,D,G,H B,C,D,H,I B,C,E,H,IB,D,E,H,IC,D,E,G,IC,D,E,H,IC,D,E,H,J C,D,F,G,IC,D,F,H,IC,D,G,H,I C,E,F,G,IC,E,F,H,IC,E,G,H,IC,E,G,H,J C,F,H,I,JD,E,F,H,ID,E,G,H,ID,E,H,I,J E,F,G,H,IE,F,H,I,JE,G,H,I,J F,G,H,I,J

A,B,C,D,H,IA,C,E,G,H,IA,C,E,G,I,JA,C,G,H,I,J A,E,F,G,H,IA,F,G,H,I,JB,C,D,E,G,H B,C,D,E,H,IB,C,D,F,G,H B,C,D,F,H,I B,D,E,G,H,IB,D,E,H,I,J B,E,F,G,H,IC,D,E,F,G,I C,E,F,G,H,ID,E,F,G,H,I E,F,G,H,I,J

A,E,F,G,H,I,JB,C,D,E,G,H,I B,C,E,F,G,H,IB,E,F,G,H,I,J



0

0

0

ID k4Otptn3TVpfZN7m
acc genotypes 166
peaks no back 64

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E FG

A,B A,FA,J B,CB,D B,E B,F C,FC,G C,HE,G F,G F,HF,JG,H G,IG,J

A,B,C A,B,E A,B,F A,C,FA,D,F A,E,FA,F,GA,F,I A,F,JA,G,JB,C,D B,C,E B,C,F B,C,GB,D,GB,D,HB,D,J B,E,G B,F,G B,F,HB,G,H C,D,G C,D,HC,F,HC,F,JC,G,H C,G,ID,F,GD,G,H E,F,G E,F,HE,F,JE,G,H F,I,JG,H,J G,I,J

A,B,C,EA,B,D,G A,B,E,G A,B,F,G A,B,F,HA,B,F,JA,B,G,H A,C,E,F A,C,F,HA,C,G,H A,D,F,JA,D,G,H A,E,F,G A,E,F,HA,E,G,H A,F,G,I A,F,H,JA,F,I,JB,C,D,EB,C,D,J B,C,E,F B,C,F,I B,C,G,H B,C,G,IB,C,G,JB,D,E,HB,D,F,J B,E,F,G B,E,F,HB,E,G,H B,F,G,H B,F,H,JC,E,F,HC,E,F,JC,F,G,H C,F,G,I C,F,I,JC,G,H,JE,F,G,HE,G,H,I E,G,H,J F,G,H,J F,G,I,J F,H,I,J

A,B,C,D,EA,B,C,D,J A,B,C,F,GA,B,C,G,H A,B,C,G,JA,B,D,G,HA,B,D,G,I A,B,E,F,HA,C,D,G,HA,C,E,G,H A,C,F,I,JA,D,G,H,IA,E,F,G,H A,E,F,G,IB,C,D,F,J B,C,D,G,HB,C,D,G,JB,C,D,H,J B,C,E,F,HB,C,E,G,H B,C,F,G,H B,C,F,I,JB,C,G,H,I B,C,G,H,J B,D,F,G,H B,E,F,H,IB,E,F,H,JB,E,G,H,I C,D,F,G,H C,D,F,I,JC,E,F,G,H C,E,F,G,IC,E,G,H,JC,F,G,H,J C,F,G,I,JE,F,G,H,J

A,B,C,D,E,G A,B,C,F,G,IA,B,D,F,G,I A,B,E,F,G,I A,B,E,F,H,JA,C,D,G,H,IA,C,E,F,G,H A,C,E,F,I,J A,C,F,G,I,JA,D,E,F,G,H B,C,D,F,G,H B,C,E,F,G,HB,C,E,F,I,JB,C,E,G,H,J B,D,E,F,G,HB,D,F,G,H,I B,E,F,H,I,J

A,C,D,E,F,I,J A,C,D,F,G,I,JA,C,E,F,G,H,J B,C,D,E,F,G,H B,C,E,F,G,H,IB,C,E,F,G,H,JB,C,E,F,H,I,J

A,B,C,D,F,G,I,J



0

0

0

ID k9EeYCy4KVgVd19I
acc genotypes 82
peaks no back 35

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC DE FG H

A,C A,DA,FA,G A,HB,F B,JC,E C,GC,J D,F D,HE,J F,HF,I H,I

A,C,FA,C,G A,F,GB,C,G B,F,I B,F,J B,H,JC,D,FC,E,G C,F,GC,G,HC,G,I D,E,HD,F,HE,H,J

A,B,C,FA,B,C,G A,B,F,G A,C,D,FA,C,F,G A,C,G,J A,D,E,HB,C,E,G B,C,F,GB,C,G,H C,E,G,I C,F,G,HC,F,G,I D,E,G,H D,E,H,I D,E,H,J

A,B,C,D,FA,B,C,E,G A,B,C,G,H A,B,C,G,J A,C,E,G,I A,D,E,H,IB,C,F,G,I B,D,E,G,H B,D,E,H,JC,D,F,G,I

A,B,C,D,F,HA,B,C,E,G,H A,B,C,E,G,IA,B,C,F,G,H A,B,C,F,G,IA,B,C,G,H,I A,C,D,E,H,IA,D,E,G,H,IA,D,E,H,I,JB,C,E,F,G,I B,D,E,H,I,J

A,C,D,E,F,H,IA,D,E,F,H,I,J

A,B,C,D,E,F,H,IA,C,D,E,F,H,I,JA,D,E,F,G,H,I,J



0
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0

ID KB10V10fR8eSnvo1Wn
acc genotypes 255
peaks no back 59

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC D

A,C A,DA,EA,G A,HB,C B,E B,HC,DC,EC,F C,HC,J D,E D,GD,H

A,B,CA,B,G A,B,HA,C,EA,C,G A,C,H A,D,GA,D,HA,E,HB,C,EB,C,F B,C,G B,D,EB,D,GB,D,H B,E,HC,D,EC,D,F C,D,GC,D,HC,E,F C,E,G C,E,HC,F,G C,F,H D,E,GD,E,H D,E,ID,E,J D,G,H D,G,I

A,B,C,D A,B,C,EA,B,C,G A,B,C,H A,B,D,HA,B,F,H A,C,D,HA,C,E,F A,C,E,HA,C,F,H A,C,G,H A,D,E,GA,D,E,J A,D,G,HB,C,D,EB,C,D,F B,C,D,G B,C,D,HB,C,E,F B,C,E,G B,C,E,I B,C,E,JB,C,F,H B,C,G,H B,D,E,H B,D,E,IB,D,F,GB,D,F,HB,D,G,H B,D,G,J B,E,G,HC,D,E,F C,D,E,GC,D,E,H C,D,E,IC,D,E,JC,D,F,H C,D,G,H C,D,G,IC,D,H,IC,D,H,JC,E,F,G D,E,F,G D,E,G,H D,E,G,ID,E,G,J D,G,H,I

A,B,C,D,EA,B,C,D,G A,B,C,D,HA,B,C,D,IA,B,C,E,G A,B,C,E,H A,B,C,G,H A,B,D,E,G A,B,D,E,H A,B,D,G,H A,B,E,G,HA,B,F,G,H A,C,D,E,GA,C,D,E,H A,C,D,E,JA,C,D,F,H A,C,D,G,H A,C,D,H,IA,C,D,H,JA,C,E,F,HA,C,E,F,I A,C,E,G,HA,C,F,G,H A,C,G,H,IA,D,E,F,G A,D,E,G,HA,D,E,G,J A,D,G,H,IB,C,D,E,G B,C,D,E,H B,C,D,E,JB,C,D,G,H B,C,D,G,I B,C,D,G,JB,C,E,F,G B,C,E,G,JB,D,E,F,G B,D,E,G,H B,D,E,G,IB,D,E,G,J B,D,F,G,H B,D,G,H,IC,D,E,F,G C,D,E,G,H C,D,E,G,IC,D,E,H,JC,D,F,G,H C,D,G,H,IC,D,G,H,J D,E,G,H,ID,E,G,H,J D,F,G,H,ID,G,H,I,J

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,F,G A,B,C,D,G,H A,B,C,D,H,JA,B,C,E,F,G A,B,C,E,F,H A,B,C,E,G,HA,B,C,E,H,I A,B,C,G,H,IA,B,D,E,F,G A,B,D,E,G,H A,B,D,G,H,I A,B,E,F,G,H A,B,E,G,H,JA,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,JA,C,D,E,G,H A,C,D,E,G,IA,C,D,E,G,J A,C,D,E,H,IA,C,D,E,H,JA,C,D,F,H,I A,C,D,G,H,IA,C,D,G,H,JA,C,E,F,G,HA,C,E,F,H,I A,C,E,F,H,J A,D,E,G,H,IA,D,E,G,H,J A,D,F,G,H,IB,C,D,E,F,G B,C,D,E,G,H B,C,D,E,G,IB,C,D,E,G,JB,C,D,E,H,J B,C,D,F,G,J B,C,D,G,H,IB,C,E,F,G,HB,C,E,F,G,J B,D,E,G,H,IB,D,E,G,I,J B,D,G,H,I,JC,D,E,F,G,H C,D,E,F,G,IC,D,E,F,G,J C,D,E,G,H,I C,D,G,H,I,J D,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,H,J A,B,C,D,G,H,IA,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,G,H,I A,B,C,E,G,H,JA,B,D,E,F,G,H A,B,D,E,G,H,IA,B,D,E,G,I,J A,B,D,F,G,H,IA,B,D,G,H,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,G,H,IA,C,D,E,G,H,JA,C,D,F,G,H,J A,C,D,G,H,I,J A,D,E,F,G,H,IB,C,D,E,F,G,H B,C,D,E,G,H,IB,C,D,E,G,H,J B,C,D,G,H,I,JB,C,E,F,G,H,I B,D,E,F,G,H,IB,D,E,G,H,I,J C,D,E,F,G,H,I

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,IA,B,C,E,F,G,H,JA,B,C,E,F,G,I,J A,B,D,E,G,H,I,J A,C,D,E,F,G,H,IA,C,D,E,G,H,I,J B,C,D,E,F,G,H,IB,C,D,E,G,H,I,J B,C,D,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID kEEjEwfuinUR9Smg
acc genotypes 707
peaks no back 92

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes
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ID kfHftKfTcY9lyTX3
acc genotypes 207
peaks no back 79

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD EF G

A,CA,D A,EA,F B,CB,D B,GB,J C,D C,EC,GC,JD,F E,GE,J F,GG,H G,IG,J

A,B,D A,B,GA,B,J A,C,D A,C,GA,C,I A,C,JA,D,G A,D,I A,D,J A,E,G A,E,HA,F,GA,G,JB,C,D B,C,EB,C,JB,D,EB,D,F B,D,GB,D,J B,E,J B,F,GB,F,J B,G,JB,H,J B,I,J C,D,EC,D,GC,D,H C,D,J C,E,FC,E,G C,E,HC,E,J C,F,GC,F,J C,G,HC,G,J D,E,J D,F,GD,F,J D,G,H E,G,HE,G,J F,G,H F,G,IG,H,IG,H,J

A,B,C,DA,B,D,F A,B,D,GA,B,F,J A,B,H,J A,C,D,GA,C,D,I A,C,E,G A,C,F,GA,D,F,J A,D,G,HA,D,G,J A,E,F,G A,E,F,HA,F,G,HA,F,G,J A,G,H,JB,C,D,F B,C,D,G B,C,F,GB,C,H,J B,D,E,J B,D,F,GB,D,F,J B,D,G,HB,D,I,J B,E,G,JB,E,I,J B,F,G,H B,F,G,IB,F,H,J B,G,H,JB,G,I,JB,H,I,J C,D,F,GC,D,G,HC,D,G,IC,D,G,J C,E,F,GC,E,G,J C,F,G,HC,F,G,J C,G,H,J D,E,F,GD,E,I,J D,F,G,HD,F,G,JD,F,H,J D,G,H,J E,F,G,HE,G,H,J F,G,H,I

A,B,C,D,GA,B,C,D,I A,B,D,F,GA,B,D,H,J A,B,E,F,GA,B,F,G,J A,B,G,H,JA,B,G,I,J A,C,D,E,G A,C,D,F,GA,D,E,F,GA,D,F,G,J A,D,G,H,IA,D,G,H,J A,E,F,G,IA,E,G,H,JA,F,G,H,JB,C,D,E,F B,C,D,E,J B,C,D,F,GB,C,D,G,HB,C,D,G,J B,C,F,G,H B,C,F,G,IB,C,F,G,JB,C,F,H,J B,D,E,G,JB,D,E,I,J B,D,F,G,H B,D,F,G,IB,D,F,G,JB,D,G,I,J B,F,G,H,JC,D,F,G,JC,D,G,H,IC,D,G,H,J C,E,F,G,HC,F,G,H,ID,E,F,G,H

A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,G,HA,B,C,D,I,J A,B,D,E,F,G A,B,D,F,G,HA,B,E,F,G,IA,B,E,F,G,J A,C,D,F,G,HA,C,E,F,G,HA,C,E,G,H,J A,C,F,G,H,IA,D,E,G,H,J B,C,D,E,F,GB,C,D,E,G,JB,C,D,E,H,J B,C,D,F,G,IB,C,D,G,H,I B,C,E,F,G,IB,D,E,F,G,HB,D,E,F,G,IB,D,E,F,I,J B,D,F,G,H,IB,D,F,G,I,J B,E,F,G,H,JC,D,E,F,G,HC,E,F,G,H,I C,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,G,J A,B,C,D,F,G,IA,B,C,D,F,G,JA,B,C,D,H,I,J A,B,C,E,F,G,JA,B,D,E,F,G,JA,B,D,F,G,I,JA,B,E,F,G,H,JB,C,D,E,F,I,J B,C,E,F,G,H,J

A,B,C,D,E,F,G,J
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ID KJpT1Yp64Tw10qzk10
acc genotypes 35
peaks no back 16

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

A B CD

A,DA,E B,CB,HB,J C,D C,IC,JD,FD,I

A,C,DA,C,E A,D,GA,E,G B,C,DB,D,H B,F,HB,G,HB,G,J B,H,I C,D,EC,D,H C,D,J C,E,JC,G,JD,I,J

A,C,D,HB,D,G,H C,D,E,I

C,D,E,H,I



0
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ID KVDBUlaSExVhtPy5
acc genotypes 187
peaks no back 57

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

ABC D EF G

A,D A,EA,G A,JB,C B,D B,EB,GC,D C,EC,F C,GD,GD,H D,I E,G E,HG,H G,J

A,B,D A,B,G A,C,EA,C,G A,E,HA,G,JB,C,D B,C,EB,C,F B,C,GB,C,J B,D,EB,D,G B,D,JB,E,G B,E,JB,F,GB,G,IC,D,F C,D,GC,E,F C,E,G C,E,HC,E,I C,E,JC,F,I C,G,HC,G,ID,G,I E,G,J

A,B,C,D A,B,C,EA,B,C,G A,B,D,EA,B,D,G A,B,E,GA,B,G,I A,B,G,JA,C,D,F A,C,D,GA,C,E,F A,C,E,G A,C,E,HA,C,G,HA,C,G,I A,C,G,JB,C,D,EB,C,D,F B,C,D,G B,C,E,G B,C,E,JB,C,G,HB,C,G,J B,D,E,G B,D,E,JB,D,G,H B,E,G,JC,D,E,F C,D,E,GC,D,F,G C,D,G,JC,E,F,G C,E,F,I C,E,G,HC,F,G,I

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,E,F A,B,C,E,G A,B,C,E,JA,B,C,F,G A,B,C,G,HA,B,C,G,I A,B,C,G,JA,B,D,E,GA,B,D,G,H A,B,D,G,JA,B,E,G,I A,B,E,G,JA,B,F,G,I A,B,F,G,JA,C,D,E,F A,C,D,E,GA,C,D,F,GA,C,D,F,H A,C,D,G,I A,C,D,G,JA,C,E,F,G A,C,E,F,H A,C,E,G,HA,C,E,G,I A,C,E,G,JB,C,D,E,F B,C,D,E,G B,C,D,E,JB,C,D,F,G B,C,D,G,IB,C,D,G,J B,C,E,G,H B,C,E,G,JB,D,E,G,HC,D,E,F,G C,D,E,F,HC,D,E,F,J C,D,E,G,HC,D,E,G,I C,E,G,H,J

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,HA,B,C,D,F,J A,B,C,D,G,HA,B,C,E,F,GA,B,C,E,G,I A,B,C,E,G,J A,B,C,F,G,JA,B,D,E,G,H A,B,D,E,G,I A,B,D,E,G,J A,B,D,G,I,JA,B,E,F,G,IA,B,E,G,H,IA,C,D,E,F,G A,C,D,E,F,H A,C,D,E,G,HA,C,D,E,G,IA,C,D,F,G,H A,C,D,F,G,JA,C,E,G,H,IB,C,D,E,F,G B,C,D,E,F,H B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,J B,C,D,E,H,JB,C,E,F,G,JB,C,E,G,I,J

A,B,C,D,E,F,G A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,E,H,JA,B,C,E,F,G,HA,B,C,E,F,G,I A,B,D,E,F,G,H A,B,D,E,F,G,JA,B,D,E,G,H,I A,B,D,E,G,I,JA,C,D,E,F,G,JB,C,D,E,F,G,I B,C,D,E,G,H,J

A,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,E,H,I,JA,B,C,E,F,G,H,I

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,J



0

0

0

ID l10y29Tq5MlxxOTsw
acc genotypes 465
peaks no back 98

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes
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WT

A B CD EFG H IJ

A,B A,EA,FA,G A,H A,JB,FB,G B,H B,IC,D C,EC,F C,HD,FD,H E,FF,GF,HG,H G,J

A,B,EA,B,F A,B,JA,C,D A,C,EA,C,FA,C,H A,C,JA,D,EA,D,FA,D,G A,D,H A,E,FA,E,GA,E,H A,E,JA,F,H A,F,JA,G,HA,G,I A,G,JA,H,JB,C,DB,C,H B,D,FB,D,G B,D,H B,E,FB,E,H B,E,IB,F,HB,G,H B,H,IB,H,J C,D,FC,D,H C,D,IC,F,GC,F,HC,G,H D,E,FD,E,H D,F,GD,F,H D,F,ID,G,H D,H,IE,F,HE,G,H F,G,H F,H,J

A,B,C,EA,B,C,H A,B,D,EA,B,D,FA,B,D,H A,B,E,FA,B,E,GA,B,E,H A,B,E,IA,B,F,GA,B,F,H A,B,F,JA,B,G,H A,B,G,JA,C,D,EA,C,D,FA,C,D,G A,C,D,IA,C,E,FA,C,E,GA,C,E,H A,C,E,JA,C,F,G A,C,F,IA,C,G,H A,C,H,I A,D,E,F A,D,E,GA,D,E,HA,D,F,HA,D,G,H A,D,G,JA,E,G,H A,E,H,JA,F,G,H A,F,H,J A,G,H,JB,C,D,FB,C,D,HB,C,E,H B,C,F,HB,C,G,H B,C,H,J B,D,E,FB,D,E,H B,D,E,IB,D,F,GB,D,F,H B,D,F,JB,D,G,H B,D,H,IB,D,H,J B,E,F,GB,E,F,HB,E,G,H B,E,G,IB,E,H,IB,E,H,J B,F,G,HB,G,H,J C,D,E,H C,D,E,IC,D,F,HC,D,H,I C,E,F,GC,E,F,HC,E,G,H C,F,G,H C,F,G,IC,F,H,J D,E,F,GD,E,F,H D,E,F,JD,E,G,H D,E,H,I D,F,G,ID,F,H,ID,F,H,J D,G,H,IE,F,G,H F,G,H,J

A,B,C,D,EA,B,C,D,FA,B,C,D,H A,B,C,D,I A,B,C,E,GA,B,C,E,H A,B,C,E,IA,B,C,F,GA,B,C,F,HA,B,C,G,H A,B,C,H,I A,B,C,H,J A,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,F,GA,B,D,F,H A,B,D,F,I A,B,D,F,JA,B,D,G,H A,B,E,F,GA,B,E,F,H A,B,E,F,I A,B,E,F,JA,B,E,G,H A,B,E,G,JA,B,F,G,H A,B,F,G,J A,B,G,I,JA,C,D,E,GA,C,D,E,IA,C,D,F,GA,C,D,F,H A,C,D,F,IA,C,D,F,JA,C,D,G,H A,C,D,G,JA,C,D,H,IA,C,E,F,HA,C,E,G,H A,C,E,H,IA,C,F,G,H A,C,F,G,J A,C,G,H,JA,D,E,F,GA,D,E,F,H A,D,E,F,JA,D,E,G,H A,D,E,G,I A,D,E,G,JA,D,E,H,JA,D,F,G,H A,D,F,G,I A,D,F,G,JA,D,G,H,I A,D,G,H,J A,D,G,I,JA,E,H,I,J A,G,H,I,JB,C,D,E,FB,C,D,E,H B,C,D,F,GB,C,D,F,H B,C,D,H,IB,C,E,F,HB,C,E,G,H B,C,E,G,IB,C,E,H,I B,C,F,G,H B,C,F,G,IB,C,F,H,IB,C,F,H,JB,C,G,H,I B,D,E,F,GB,D,E,F,H B,D,E,F,IB,D,E,F,JB,D,E,G,H B,D,E,H,IB,D,E,H,J B,D,F,G,H B,D,F,G,I B,D,F,G,JB,D,G,H,IB,E,F,G,H B,E,F,G,IB,E,F,H,IB,E,F,H,JB,E,G,H,J C,D,E,F,HC,D,E,G,H C,D,E,H,IC,D,F,G,HC,D,F,H,J C,D,G,H,IC,E,F,G,HC,E,G,H,IC,E,G,H,J C,F,G,H,IC,F,G,H,J D,E,F,G,H D,E,F,G,ID,E,F,G,JD,E,F,H,JD,E,G,H,ID,E,G,H,J D,F,G,H,I D,F,G,I,JE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,IA,B,C,D,G,HA,B,C,D,H,J A,B,C,E,F,GA,B,C,E,F,H A,B,C,E,F,JA,B,C,E,G,H A,B,C,E,G,IA,B,C,E,H,J A,B,C,F,G,H A,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,F,H,JA,B,C,G,H,I A,B,C,G,H,JA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,G,H A,B,D,E,G,JA,B,D,E,H,J A,B,D,F,G,I A,B,D,F,G,JA,B,D,F,H,I A,B,D,F,I,JA,B,D,G,H,I A,B,D,G,I,JA,B,E,F,G,H A,B,E,F,G,JA,B,E,G,H,J A,B,G,H,I,JA,C,D,E,F,GA,C,D,E,F,HA,C,D,E,G,H A,C,D,E,G,I A,C,D,E,G,JA,C,D,E,H,IA,C,D,F,G,H A,C,D,F,H,IA,C,D,G,H,I A,C,D,G,H,JA,C,E,F,G,JA,C,E,F,H,IA,C,E,G,H,I A,C,F,G,H,J A,D,E,F,G,JA,D,E,G,H,I A,D,E,G,H,J A,D,E,G,I,JA,D,E,H,I,JA,D,F,G,H,I A,D,F,G,H,JA,E,F,H,I,JA,E,G,H,I,JB,C,D,E,F,H B,C,D,E,F,JB,C,D,E,G,H B,C,D,F,G,H B,C,D,F,G,I B,C,D,F,G,JB,C,D,F,H,IB,C,D,F,H,J B,C,D,G,H,IB,C,D,H,I,JB,C,E,F,G,H B,C,E,F,G,IB,C,E,F,H,JB,C,E,G,H,I B,C,E,G,H,J B,C,F,G,H,IB,C,F,G,H,J B,D,E,F,G,H B,D,E,F,H,IB,D,E,F,H,J B,D,E,F,I,JB,D,E,G,H,IB,D,E,H,I,J B,D,F,G,H,I B,D,F,G,H,JB,E,F,G,H,JB,E,G,H,I,JC,D,E,F,G,H C,D,E,F,H,IC,D,G,H,I,JC,E,F,G,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,JA,B,C,D,E,G,H A,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,J A,B,C,D,G,H,I A,B,C,D,G,H,JA,B,C,D,H,I,JA,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,H,IA,B,C,E,F,H,JA,B,C,E,G,H,I A,B,C,E,G,H,JA,B,C,F,G,H,I A,B,C,F,G,H,J A,B,C,G,H,I,JA,B,D,E,F,G,H A,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,IA,B,D,E,G,H,IA,B,D,E,G,H,J A,B,D,E,G,I,JA,B,D,F,G,H,I A,B,D,F,G,H,JA,B,D,F,G,I,JA,B,D,F,H,I,JA,B,E,F,G,H,IA,B,E,F,G,H,J A,B,F,G,H,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,G,H,I A,C,D,E,G,H,JA,C,D,F,G,H,JA,C,D,G,H,I,JA,C,E,F,G,H,I A,C,E,F,G,H,JA,D,E,F,G,H,I A,D,E,F,G,H,J A,D,E,F,G,I,JA,D,E,G,H,I,JB,C,D,E,F,G,H B,C,D,E,F,G,I B,C,D,E,F,G,JB,C,D,E,F,H,IB,C,D,E,F,H,J B,C,D,E,H,I,J B,C,D,F,G,H,IB,C,D,F,G,H,J B,C,D,F,H,I,J B,C,E,F,G,H,IB,C,F,G,H,I,J B,D,E,F,G,H,IB,D,E,F,G,H,JC,D,E,F,G,H,I C,D,F,G,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,I,JA,B,C,D,F,H,I,J A,B,C,E,F,G,H,I A,B,C,E,F,G,H,J A,B,D,E,F,G,H,I A,B,D,E,F,G,I,JA,B,D,E,F,H,I,JA,B,E,F,G,H,I,J A,C,D,E,F,G,H,I A,C,D,E,F,G,H,J A,C,D,E,F,G,I,JA,C,D,E,G,H,I,JA,C,D,F,G,H,I,JA,C,E,F,G,H,I,J A,D,E,F,G,H,I,JB,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,D,F,G,H,I,JB,C,E,F,G,H,I,J B,D,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J A,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,J
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Number of mutated genes
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WT

A B CD E

A,CA,D A,EB,CB,D B,EC,EC,JD,ED,F E,F E,G E,HE,J

A,B,CA,B,D A,C,D A,C,F A,C,JA,D,EA,D,F A,D,J A,E,F A,E,HA,E,JB,C,D B,C,E B,C,FB,C,I B,C,JB,D,F B,D,J B,E,F B,E,HB,E,IB,E,JC,D,EC,D,J C,E,F C,E,HC,E,J C,F,JD,E,F D,E,GD,F,J E,F,G E,F,HE,F,IE,F,J E,G,J E,H,J

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,C,JA,B,D,EA,B,D,F A,B,E,HA,B,E,IA,B,E,JA,C,D,EA,C,D,F A,C,D,I A,C,D,J A,C,E,F A,C,E,HA,C,E,JA,C,F,J A,C,I,JA,D,E,FA,D,F,G A,D,F,HA,D,F,JA,D,G,J A,E,F,HA,E,G,J A,E,H,JB,C,D,E B,C,D,FB,C,D,J B,C,E,F B,C,E,HB,C,E,J B,C,F,HB,C,F,JB,D,E,F B,D,E,G B,D,E,HB,D,E,JB,D,F,J B,D,G,J B,E,F,IB,E,F,J B,E,H,JB,E,I,JC,D,E,F C,D,E,HC,D,F,J C,E,F,J C,E,H,JC,F,H,JD,E,F,G D,E,F,HD,E,F,J D,E,G,HD,E,G,J E,F,G,J E,F,H,J

A,B,C,D,EA,B,C,D,FA,B,C,D,G A,B,C,D,HA,B,C,D,J A,B,C,E,F A,B,C,E,G A,B,C,E,HA,B,C,E,IA,B,C,E,JA,B,C,F,JA,B,D,E,F A,B,D,E,G A,B,D,E,HA,B,D,E,IA,B,D,E,JA,B,D,F,J A,B,E,F,HA,B,E,F,IA,B,E,F,J A,B,E,G,J A,B,E,H,JA,B,E,I,JA,C,D,E,F A,C,D,E,HA,C,D,E,JA,C,D,F,J A,C,E,F,HA,C,E,F,J A,C,E,G,JA,C,E,I,JA,C,F,I,J A,D,E,F,HA,D,E,F,J A,D,E,G,J A,D,E,H,JA,D,F,H,J A,E,F,G,J A,E,F,H,JB,C,D,E,F B,C,D,E,G B,C,D,E,HB,C,D,E,J B,C,D,F,J B,C,E,F,HB,C,E,F,J B,C,E,H,JB,C,E,I,JB,D,E,F,G B,D,E,F,HB,D,E,G,J B,D,E,I,J B,E,F,H,JB,E,F,I,JC,D,E,F,J C,D,E,G,H C,D,E,H,JC,D,F,H,JC,D,F,I,J C,E,F,G,J C,E,F,H,JD,E,F,G,HD,E,F,G,J D,E,F,H,JE,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,IA,B,C,D,E,JA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,F,J A,B,C,D,G,J A,B,C,E,F,G A,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,J A,B,C,E,H,JA,B,C,E,I,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,J A,B,D,E,G,HA,B,D,E,G,IA,B,D,E,G,J A,B,D,E,H,JA,B,D,E,I,JA,B,D,F,H,JA,B,D,F,I,J A,B,E,F,I,J A,B,E,G,I,JA,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,J A,C,D,E,G,HA,C,D,E,G,J A,C,D,E,H,JA,C,D,E,I,J A,C,E,F,H,JA,D,E,F,G,J A,D,E,F,H,J A,D,E,G,H,JA,E,F,H,I,JB,C,D,E,F,GB,C,D,E,F,J B,C,D,E,G,H B,C,D,E,H,JB,C,D,E,I,J B,C,E,F,H,JB,C,E,F,I,J B,D,E,F,H,JB,D,E,F,I,J B,D,E,G,I,J B,E,F,G,H,JC,D,E,F,G,HC,D,E,F,G,J C,D,E,F,H,JC,D,E,F,I,J C,E,F,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,IA,B,C,D,E,I,JA,B,C,D,F,G,JA,B,C,D,F,H,J A,B,C,D,F,I,J A,B,C,D,G,H,JA,B,C,D,G,I,J A,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,JA,B,C,E,F,I,J A,B,C,E,G,I,J A,B,C,E,H,I,JA,B,D,E,F,G,I A,B,D,E,F,H,JA,B,D,E,F,I,J A,B,D,E,G,I,J A,C,D,E,F,G,HA,C,D,E,F,G,J A,C,D,E,F,H,JA,C,D,E,F,I,J A,C,D,E,G,H,JA,C,E,F,H,I,J A,D,E,F,G,H,JA,D,E,F,H,I,JB,C,D,E,F,G,J B,C,D,E,F,H,JB,C,D,E,F,I,J B,C,E,F,G,H,JB,C,E,F,H,I,JB,D,E,F,G,H,J B,D,E,F,H,I,JC,D,E,F,G,H,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,JA,B,C,D,E,H,I,J A,B,C,E,F,G,H,J A,B,C,E,F,H,I,JA,B,D,E,F,G,I,J B,C,D,E,F,G,H,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,J
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2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E

B,CB,HB,J C,D C,EC,F C,HC,J D,ED,H E,H E,J

A,E,JB,C,D B,C,EB,C,H B,C,J B,D,EB,D,HB,D,J B,E,HB,G,H B,H,J C,D,EC,D,J C,E,HC,E,I C,E,JC,H,JD,E,HD,E,I D,E,JD,H,I E,G,H E,G,J

A,B,E,JA,D,E,H A,D,E,J A,E,H,JB,C,D,EB,C,D,J B,C,E,JB,C,H,JB,D,E,HB,D,E,JB,D,G,J B,D,H,I B,E,H,J C,D,E,FC,D,E,G C,D,E,HC,D,E,I C,D,E,JC,D,H,I C,E,G,HC,E,G,JC,E,H,I C,E,H,JC,H,I,JD,E,G,H D,E,G,JD,E,H,I E,G,H,J

A,B,C,D,J A,B,C,H,J A,C,D,E,F A,C,D,E,J A,D,E,H,JB,C,D,E,I B,C,D,E,J B,C,D,H,J B,C,E,G,JB,C,E,H,I B,C,E,H,JB,D,G,H,J B,D,H,I,J B,E,G,H,JC,D,E,G,HC,D,E,H,I C,D,E,H,JC,D,F,H,I C,E,G,H,JC,E,H,I,J D,E,F,G,HD,E,G,H,J

A,B,C,D,E,JA,B,C,D,H,J A,B,D,E,H,JA,C,D,E,F,J A,C,D,E,H,JA,C,D,E,I,J A,D,E,H,I,JB,C,D,E,G,H B,C,D,E,G,JB,C,D,E,H,I B,C,D,E,H,JB,C,D,E,I,JB,C,E,F,H,JC,D,E,G,H,I C,D,E,G,H,J C,E,F,G,H,JC,E,F,H,I,J D,E,F,G,H,J

A,B,C,D,E,H,J A,B,D,E,G,H,JB,C,D,E,F,G,HB,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,G,H,J B,D,E,F,G,H,JC,D,E,F,H,I,J C,D,E,G,H,I,J

B,C,D,E,F,G,H,J



0

0

0

ID ligIbsdWsdaVrYD4
acc genotypes 183
peaks no back 56

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC DE F

A,E A,FC,E C,F C,J D,GE,FE,H E,I F,GF,J

A,B,E A,C,FA,E,FA,E,G A,E,I A,F,IB,E,H C,D,E C,D,FC,E,FC,E,GC,E,I C,F,H C,F,I C,F,JD,E,H E,F,GE,G,H E,G,IE,H,I F,G,J

A,B,E,FA,B,E,GA,B,E,H A,B,E,I A,C,D,FA,C,E,FA,C,E,G A,C,F,H A,C,F,IA,E,F,HA,E,G,H A,E,G,I A,F,G,I A,F,G,JB,C,E,H B,C,F,HB,E,G,I B,F,G,JC,D,E,H C,D,F,GC,D,F,H C,D,F,IC,E,F,G C,E,F,HC,E,G,HC,E,G,I C,F,G,H C,F,G,I C,F,G,JC,F,H,I C,F,H,JE,F,G,I E,F,H,IE,G,H,I E,H,I,J F,G,H,J

A,B,C,E,FA,B,C,E,I A,B,C,F,HA,B,E,F,G A,B,E,F,HA,B,E,G,I A,B,E,G,JA,B,E,H,I A,C,D,E,H A,C,D,F,IA,C,E,F,G A,C,E,F,HA,C,E,G,I A,C,F,G,H A,C,F,G,JA,C,F,H,IA,E,F,G,H A,E,F,G,I A,E,F,G,JA,E,F,H,IA,E,F,H,JA,E,G,H,I A,F,G,H,IB,C,D,E,H B,C,D,F,H B,C,D,F,IB,C,E,F,HB,C,E,G,H B,C,E,H,I B,C,F,G,H C,D,E,F,I C,D,F,H,IC,E,F,G,HC,E,F,G,I C,E,F,H,IC,E,G,H,I C,F,G,H,I C,F,G,I,JC,F,H,I,JE,F,G,I,J F,G,H,I,J

A,B,C,D,E,I A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,IA,B,C,E,G,IA,B,C,E,H,I A,B,C,F,G,HA,B,E,F,G,HA,B,E,F,G,I A,B,E,F,H,JA,B,E,G,I,J A,C,D,E,F,H A,C,D,F,G,IA,C,D,F,H,IA,C,E,F,G,HA,C,E,F,G,I A,C,E,F,G,JA,C,E,F,H,IA,C,E,G,H,I A,C,F,G,H,I A,C,F,G,H,JA,C,F,G,I,JA,C,F,H,I,JA,D,E,F,G,H A,E,F,G,H,IA,E,G,H,I,J B,C,D,E,F,IB,C,E,F,H,IB,C,E,G,H,I B,C,F,G,H,I B,C,F,H,I,JC,D,E,F,H,IC,E,F,G,H,I C,E,F,H,I,J

A,B,C,D,E,F,IA,B,C,D,E,G,IA,B,C,D,E,H,I A,B,C,D,F,G,IA,B,C,E,F,G,JA,B,C,E,G,H,I A,B,C,F,G,H,IA,B,E,F,G,H,I A,B,E,F,G,H,JA,B,E,F,H,I,J A,C,D,E,F,G,IA,C,D,F,G,H,I A,C,D,F,G,H,JA,C,D,F,G,I,JA,C,E,F,G,H,I A,C,E,F,G,I,JA,C,E,F,H,I,J A,C,F,G,H,I,JA,D,E,F,G,H,I A,E,F,G,H,I,J B,C,D,E,F,H,I B,C,E,F,G,H,IB,C,F,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,G,H,I A,B,C,E,F,G,H,IA,B,C,E,F,H,I,JA,B,C,E,G,H,I,J A,C,D,F,G,H,I,JA,C,E,F,G,H,I,JB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,IB,C,D,E,F,G,H,I,J



0

0

0

ID LjALbpwaXmX67y1J
acc genotypes 200
peaks no back 60

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B C D EF GH

B,C B,F B,GB,HC,E C,F C,GC,HD,F D,HE,F E,GF,GF,HF,J H,IH,J

A,B,GA,B,HB,C,D B,C,E B,C,F B,C,GB,D,F B,D,HB,E,F B,E,GB,E,HB,F,G B,F,H B,G,HC,D,E C,D,GC,D,HC,E,F C,E,G C,F,GC,F,H C,G,H C,G,ID,E,F D,F,G D,F,HE,F,G E,F,HE,F,JE,H,J F,G,J F,H,IF,H,J

A,B,C,D A,B,C,E A,B,C,F A,B,G,HA,C,D,H A,D,F,HA,E,F,HB,C,D,E B,C,D,GB,C,D,I B,C,E,F B,C,E,GB,C,E,H B,C,F,GB,C,F,H B,C,G,IB,D,E,F B,D,E,HB,D,F,G B,D,F,HB,E,F,G B,E,F,HB,E,F,IB,E,F,J B,E,G,HB,E,H,JB,F,G,J B,F,H,JC,D,E,F C,D,E,GC,D,E,H C,D,F,H C,D,G,H C,D,G,IC,E,F,G C,F,G,H C,G,H,ID,E,F,HD,F,H,J E,F,G,H E,F,H,IE,F,H,J E,F,I,J

A,B,C,D,F A,B,C,F,H A,B,C,G,HA,B,D,E,H A,B,D,F,H A,D,E,F,HB,C,D,E,F B,C,D,E,GB,C,D,E,HB,C,D,E,I B,C,D,F,GB,C,D,F,H B,C,D,G,H B,C,D,G,IB,C,E,F,HB,C,E,F,IB,C,E,F,J B,C,E,H,JB,D,E,F,G B,D,E,F,HB,D,E,F,J B,D,E,H,IB,D,F,H,IB,D,F,H,JB,E,F,I,J B,F,H,I,J C,D,E,F,GC,D,E,F,HC,D,E,F,J C,D,E,G,H C,D,E,G,IC,D,E,H,J C,D,F,G,HC,D,F,H,J C,D,G,H,IC,E,F,G,HC,E,F,H,J C,E,G,H,ID,E,F,G,H D,E,F,H,ID,E,F,H,JD,F,H,I,J

A,B,C,D,E,F A,B,C,D,E,H A,B,C,E,G,HA,B,C,E,H,J A,B,D,E,F,HA,C,D,F,H,J A,C,D,G,H,IA,C,E,F,G,HA,C,E,F,H,J B,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,I B,C,D,E,G,HB,C,D,E,H,J B,C,D,F,G,H B,C,D,F,G,IB,C,D,F,H,I B,C,D,G,H,IB,C,D,G,H,JB,C,E,F,G,HB,C,E,F,H,J B,C,E,G,H,IB,D,E,F,H,IB,D,E,F,H,J B,D,F,G,H,JC,D,E,F,H,J C,D,E,G,H,J C,E,F,G,H,ID,E,F,H,I,J

A,B,C,D,E,F,H A,B,C,D,F,G,H A,B,C,D,G,H,IA,B,C,E,F,H,J A,B,D,E,F,G,HA,C,D,E,F,H,J B,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,H,JB,C,D,E,F,I,J B,C,D,E,G,H,IB,C,D,F,G,H,IB,C,D,F,G,H,JB,C,E,F,G,H,IC,D,E,F,G,H,IC,D,E,F,G,H,JC,D,E,F,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,E,F,G,H,I B,C,D,E,F,G,H,I B,C,D,E,F,G,I,JB,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,H,I,J B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID LOsXXnHBlR9Q10wUS
acc genotypes 135
peaks no back 40

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B

A,BA,C A,F A,H B,C B,EB,F B,GB,I

A,E,HA,F,H B,C,D B,C,E B,C,FB,C,I B,D,F B,D,GB,E,GB,F,GB,F,IB,F,J B,G,HB,G,I

A,B,C,F A,B,F,IA,C,E,HA,C,F,H A,E,G,H B,C,D,FB,C,D,H B,C,D,I B,C,E,FB,C,E,I B,C,F,GB,C,F,I B,C,F,JB,C,G,IB,C,I,J B,D,E,F B,D,E,GB,D,G,I B,D,G,JB,E,G,HB,F,G,IB,G,I,J

A,B,C,D,F A,B,C,D,IA,B,C,E,H A,B,C,F,G A,B,D,G,IA,B,E,G,H A,B,F,G,IA,C,D,E,HA,C,F,H,I A,D,E,G,H A,E,F,G,H B,C,D,E,GB,C,D,E,I B,C,D,F,GB,C,D,F,IB,C,D,F,JB,C,D,H,IB,C,D,H,J B,C,D,I,J B,C,E,F,IB,C,E,G,I B,C,F,G,HB,C,F,G,I B,C,F,H,IB,C,H,I,J B,D,E,F,GB,D,E,F,H B,D,E,F,I B,D,E,G,HB,D,E,G,I B,D,E,G,JB,D,F,G,I B,D,G,I,JB,E,F,G,I B,F,G,H,IB,F,G,I,J

A,B,C,D,E,H A,B,C,E,F,I A,B,C,F,G,I A,B,D,E,F,GA,B,D,E,G,H A,B,D,E,G,IA,B,D,F,G,IA,B,E,F,G,IA,C,D,E,F,HA,C,F,G,H,I A,E,F,G,H,I B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,G,HB,C,D,E,G,JB,C,D,E,I,J B,C,D,F,G,IB,C,D,F,G,JB,C,D,F,H,J B,C,D,G,H,I B,C,E,F,G,IB,C,E,F,I,J B,C,F,G,H,IB,C,F,G,I,J B,D,E,F,G,HB,D,E,F,G,I B,D,E,F,G,JB,D,E,F,H,IB,E,F,G,H,IB,E,F,G,I,J

A,B,C,D,E,F,IA,B,C,D,E,H,I A,B,C,D,E,I,J A,B,C,E,F,G,I A,B,D,E,F,G,HA,B,D,F,G,H,IA,B,E,F,G,H,IB,C,D,E,F,G,IB,C,D,F,G,H,IB,C,D,F,G,H,J B,C,D,F,G,I,J B,C,E,F,G,H,IB,C,F,G,H,I,J B,D,E,F,G,H,I

A,B,C,D,E,F,G,IA,B,C,D,E,F,I,J A,B,C,E,F,G,H,I A,B,D,E,F,G,H,IB,C,D,E,F,G,H,IB,C,E,F,G,H,I,J

B,C,D,E,F,G,H,I,J



0

0

0

ID LPrNa9xFzuJVcvTs
acc genotypes 132
peaks no back 51

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

ABC DEF GH IJ

A,F A,GA,H A,IA,JB,F B,GB,H B,J C,IC,JD,G D,JE,G E,JF,G F,H F,IF,J G,IG,JH,J I,J

A,B,GA,B,H A,C,G A,C,J A,D,G A,D,I A,E,IA,F,G A,F,JA,G,H A,G,J B,C,JB,E,J B,F,GB,G,J B,H,J B,I,J C,F,IC,F,JC,G,J C,H,J C,I,JD,E,G D,F,JE,G,J E,I,J F,G,IF,G,JF,H,J F,I,JG,I,J

A,B,D,GA,B,G,JA,C,E,GA,C,G,J A,D,G,IA,D,G,J A,D,I,JA,E,G,H A,E,I,JA,F,G,IA,F,G,J A,F,I,JA,G,H,J B,C,G,JB,E,G,J B,F,G,IB,F,G,JB,G,H,J B,H,I,JC,D,H,J C,E,F,JC,E,G,J C,F,G,IC,F,G,J C,F,I,JC,G,H,J D,E,F,JD,E,G,J D,F,G,ID,F,G,JD,F,H,JD,F,I,J E,F,G,IE,G,I,J F,G,H,J F,G,I,J

A,B,F,G,J A,C,E,F,JA,C,F,G,J A,C,G,H,J A,D,G,I,JA,E,G,H,J A,E,G,I,JA,F,G,H,J A,F,G,I,JA,G,H,I,JB,C,E,G,J B,C,G,H,JB,D,E,G,J B,D,F,G,JB,E,G,H,J B,F,G,I,JB,G,H,I,JC,D,E,G,J C,D,F,G,J C,D,F,I,J C,E,F,G,IC,F,G,H,J C,F,G,I,JD,E,F,G,J E,F,G,I,J

A,B,C,F,G,J A,B,E,G,I,JA,B,F,G,I,JA,C,F,G,I,JB,D,E,F,G,JC,D,F,G,H,J



0

0

0

ID ltssjb6NCBgdBABA
acc genotypes 232
peaks no back 86

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C D E F

A,CA,D A,E A,FB,CB,E B,FB,G C,D C,FC,G C,H C,I D,E D,FD,GD,H E,FE,HE,I F,GF,I F,J

A,B,EA,B,G A,C,D A,C,E A,C,FA,D,FA,D,I A,E,FA,E,GA,E,HA,E,J A,F,G A,F,HA,F,JB,C,D B,C,FB,C,G B,C,H B,D,E B,D,FB,E,H B,F,GB,F,H B,F,IC,D,EC,D,H C,D,J C,F,H C,F,JC,G,H C,H,JC,I,J D,E,F D,E,GD,E,I D,E,J D,F,H D,F,I D,F,JD,H,J E,F,GE,F,HE,G,I F,G,HF,G,I F,G,JF,H,I F,I,J

A,B,E,F A,B,F,HA,C,D,EA,C,D,H A,C,E,HA,C,E,J A,C,F,HA,C,F,JA,D,E,FA,D,E,J A,D,F,GA,D,F,HA,D,G,IA,D,H,I A,D,I,J A,E,G,HA,E,H,J A,F,G,HA,F,G,JA,F,I,JB,C,D,JB,C,E,G B,C,F,HB,C,F,IB,C,F,J B,D,F,GB,D,F,H B,E,F,H B,F,H,J B,F,I,JC,D,E,FC,D,E,I C,D,F,I C,D,F,JC,D,G,H C,E,F,GC,F,G,JC,F,I,JC,H,I,JD,E,F,GD,E,F,HD,E,F,I D,E,G,JD,E,H,J E,F,G,H E,F,G,I E,F,G,JE,F,I,J F,G,H,JF,H,I,J

A,B,D,F,GA,B,D,H,I A,B,D,I,J A,B,E,G,H A,B,F,H,I A,B,F,H,JA,C,D,E,F A,C,D,F,HA,C,D,H,JA,C,D,I,J A,C,E,F,GA,C,E,F,JA,C,E,H,J A,C,F,G,HA,C,F,H,I A,C,F,H,JA,C,F,I,JA,D,E,F,HA,D,E,F,I A,D,F,G,HA,D,F,H,IA,D,F,H,JA,D,F,I,JA,D,G,I,J A,E,F,I,JA,E,G,H,I A,F,G,H,IB,C,D,E,F B,C,D,F,I B,C,F,H,JB,C,F,I,J B,D,F,G,IB,D,F,H,IB,D,F,H,J B,F,G,I,JB,F,H,I,JC,D,E,F,GC,D,E,F,IC,D,E,F,J C,D,E,G,J C,D,H,I,J C,E,F,G,JC,F,G,I,JC,F,H,I,JD,E,F,G,I D,E,F,G,JD,E,F,H,I D,E,F,H,JD,E,H,I,J D,F,H,I,J E,F,G,H,IE,F,G,H,JE,F,H,I,J F,G,H,I,J

A,B,C,D,E,F A,B,C,F,G,HA,B,C,F,H,JA,B,D,E,F,I A,B,E,G,H,I A,B,F,G,I,JA,C,D,E,F,G A,C,D,F,G,HA,C,D,G,H,JA,C,D,H,I,J A,C,F,G,H,IA,C,F,G,H,JA,C,F,G,I,JA,D,E,F,G,H A,D,E,F,G,JA,D,E,H,I,J A,D,F,G,H,IA,D,F,G,I,JA,D,F,H,I,J A,E,F,G,H,IA,E,F,H,I,J A,F,G,H,I,JB,C,D,E,F,J B,C,E,F,I,J B,C,F,G,H,JB,D,E,F,H,J B,D,F,G,H,J B,D,F,H,I,J B,E,F,H,I,J B,F,G,H,I,JC,D,F,H,I,J C,E,F,G,H,J D,E,F,G,H,IE,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,E,F,G,HA,B,C,F,G,H,IA,B,C,F,G,H,JA,B,E,F,G,H,IA,C,D,F,H,I,J A,D,E,F,G,I,JB,C,D,E,F,G,J B,C,D,F,G,H,J B,D,F,G,H,I,J B,E,F,G,H,I,J

A,B,C,D,E,F,G,J A,B,C,D,F,G,H,IA,B,D,E,F,G,I,JB,C,D,E,F,G,H,J

B,C,D,E,F,G,H,I,J



0

0

0

ID LYJKKjl6A3xWjKwy
acc genotypes 289
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BCD E F GH

A,BA,C A,E A,F A,GA,HB,E B,F B,HC,D C,E C,FC,H D,FD,H E,F E,GE,HE,IE,J F,GF,H G,HH,I

A,B,CA,B,E A,B,F A,B,GA,B,HA,C,D A,C,E A,C,F A,C,GA,C,H A,D,GA,E,G A,G,H A,G,JA,H,I A,H,JB,C,E B,C,F B,C,HB,D,H B,E,F B,E,GB,E,HB,E,J B,F,GB,G,HB,H,IC,D,EC,D,H C,E,FC,E,HC,E,J C,F,GC,F,H C,G,HC,H,ID,E,J D,G,HE,F,GE,F,HE,F,J E,G,HE,H,IE,H,J G,H,J

A,B,C,F A,B,C,GA,B,C,HA,B,C,I A,B,C,J A,B,D,F A,B,D,GA,B,D,H A,B,E,F A,B,E,GA,B,E,HA,B,F,H A,B,G,H A,B,G,JA,C,D,E A,C,D,GA,C,E,F A,C,E,GA,C,E,HA,C,E,J A,C,F,GA,C,F,H A,C,G,HA,D,E,J A,D,G,HA,E,F,H A,E,G,H A,E,G,JA,E,H,IA,E,H,J A,G,H,I A,G,H,J A,G,I,JB,C,D,EB,C,D,H B,C,E,F B,C,E,HB,C,E,J B,C,F,GB,C,F,HB,C,F,J B,C,G,HB,D,E,J B,E,F,GB,E,H,IB,E,H,J B,F,G,HC,D,E,H C,D,E,J C,D,G,H C,E,F,GC,E,F,H C,E,G,HC,E,H,IC,E,H,J C,F,G,HC,F,H,J C,G,H,I C,G,H,JD,E,G,HE,F,H,I E,G,H,I

A,B,C,D,E A,B,C,D,GA,B,C,E,F A,B,C,E,GA,B,C,E,H A,B,C,F,H A,B,C,G,HA,B,C,H,IA,B,C,H,J A,B,D,E,GA,B,D,E,J A,B,D,G,HA,B,D,G,JA,B,D,H,J A,B,E,F,H A,B,E,G,H A,B,E,G,I A,B,E,G,JA,B,E,H,I A,B,F,G,HA,B,F,H,I A,B,G,H,I A,B,G,H,J A,B,G,I,J A,C,D,E,GA,C,D,E,H A,C,D,E,J A,C,D,G,HA,C,E,G,H A,C,E,G,I A,C,E,G,JA,C,E,H,IA,C,E,H,J A,C,F,G,HA,C,F,H,J A,C,G,H,I A,C,G,H,J A,C,G,I,JA,D,E,F,H A,D,E,G,HA,E,F,H,I A,G,H,I,JB,C,D,E,J B,C,D,F,GB,C,E,F,GB,C,E,G,HB,C,E,H,I B,C,F,G,HB,C,F,H,J B,C,G,H,JB,D,E,F,J B,D,E,H,J B,E,F,H,IB,E,G,H,JC,D,E,H,J C,E,F,G,HC,E,F,H,IC,E,F,H,J C,E,G,H,I C,E,G,H,JC,E,H,I,J C,G,H,I,J

A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,J A,B,C,D,G,H A,B,C,D,G,IA,B,C,E,F,H A,B,C,E,G,H A,B,C,E,G,I A,B,C,E,G,JA,B,C,E,H,IA,B,C,E,H,J A,B,C,F,G,HA,B,C,G,H,I A,B,C,G,H,J A,B,D,E,F,G A,B,D,E,G,HA,B,D,E,H,IA,B,D,E,H,J A,B,D,F,G,HA,B,D,G,H,IA,B,E,F,H,I A,B,E,G,H,J A,B,G,H,I,J A,C,D,E,G,HA,C,D,E,H,IA,C,D,E,H,J A,C,D,G,H,JA,C,E,F,G,H A,C,E,F,G,JA,C,E,F,H,IA,C,E,F,H,J A,C,E,G,H,I A,C,E,G,H,J A,C,E,G,I,JA,C,F,G,H,IA,E,F,H,I,J B,C,D,E,F,GB,C,D,E,G,J B,C,D,E,H,J B,C,E,F,H,IB,C,E,F,H,J B,C,E,G,H,I B,C,E,G,H,JB,C,E,H,I,J B,C,G,H,I,JB,D,E,F,H,J B,D,E,H,I,J C,D,E,G,H,JC,D,E,H,I,J C,E,F,H,I,J C,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,G,H,IA,B,C,D,G,H,J A,B,C,D,G,I,JA,B,C,E,F,G,H A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,G,H,I A,B,C,E,G,H,J A,B,C,E,G,I,JA,B,C,E,H,I,J A,B,C,F,G,H,I A,B,C,G,H,I,JA,B,D,E,F,H,J A,B,D,E,G,H,I A,B,D,F,G,H,IA,C,D,E,F,G,HA,C,D,E,G,H,IA,C,D,E,H,I,J A,C,E,G,H,I,JB,C,D,E,G,H,JB,C,D,E,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,E,F,G,H,IA,B,C,E,F,H,I,J



0

0

0

ID MkpqetXw6W2muojH
acc genotypes 264
peaks no back 74

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD EF G H

A,F A,HB,F C,D D,HD,IF,G F,HF,J G,HG,I G,J H,I

A,B,F A,B,HA,C,F A,D,F A,D,HA,E,F A,F,G A,F,H A,G,HA,G,J B,C,D B,D,HB,D,IB,F,G B,F,HB,F,I B,G,HB,G,I B,G,J C,D,HC,H,I D,E,HD,F,ID,F,J D,G,HD,G,J D,H,ID,H,JE,F,G E,F,HE,G,HF,G,HF,G,I F,H,IF,I,J G,H,J

A,B,D,F A,B,D,HA,B,D,IA,B,E,F A,B,E,HA,B,F,G A,B,F,HA,B,F,I A,B,G,IA,B,G,J A,C,D,HA,C,E,FA,C,F,J A,C,H,IA,D,E,F A,D,E,H A,D,F,HA,D,F,I A,D,G,HA,D,H,IA,D,H,JA,E,F,H A,F,G,HA,F,G,I A,F,H,IA,F,I,JA,G,I,J B,C,D,HB,C,D,J B,C,F,HB,D,F,H B,D,H,IB,E,F,G B,E,F,HB,F,H,IB,F,I,J C,D,F,HC,D,F,J C,D,H,IC,F,H,I D,E,F,H D,E,G,H D,E,H,ID,E,H,JD,F,H,I D,F,H,J D,G,H,IE,F,G,HE,F,G,I E,F,H,IE,F,I,J F,G,H,IF,G,H,J F,H,I,J G,H,I,J

A,B,C,D,HA,B,D,E,F A,B,D,E,HA,B,D,F,H A,B,D,G,HA,B,D,H,IA,B,E,F,GA,B,E,F,I A,B,E,H,JA,B,G,H,J A,C,D,H,IA,C,E,F,G A,C,E,F,I A,C,F,H,I A,D,E,F,H A,D,E,G,HA,D,F,G,HA,D,F,G,I A,D,F,H,JA,D,F,I,J A,D,G,H,IA,D,G,I,J A,D,H,I,JA,E,F,H,IA,E,G,I,J A,F,G,H,JA,F,H,I,J B,C,D,F,H B,C,D,H,IB,C,F,H,IB,D,E,F,H B,D,E,H,J B,D,F,G,H B,D,G,H,IB,E,F,G,HB,E,F,G,I B,E,F,H,IB,E,F,I,J B,F,G,H,IB,F,G,H,J C,D,E,H,IC,D,F,G,HC,D,F,G,J C,D,G,H,IC,E,F,I,J C,F,G,H,I D,E,F,G,H D,E,G,H,I D,F,G,H,ID,F,G,H,J D,G,H,I,JE,F,G,H,I E,F,G,H,JE,F,G,I,J E,F,H,I,JE,G,H,I,J

A,B,C,D,E,HA,B,D,E,F,H A,B,D,E,G,HA,B,D,E,H,IA,B,D,E,H,JA,B,D,F,G,IA,B,D,F,I,J A,B,D,G,H,IA,B,D,G,I,JA,B,E,F,G,H A,B,E,F,H,I A,B,E,F,H,JA,B,E,G,I,J A,B,G,H,I,J A,C,D,E,G,H A,C,D,E,H,IA,C,E,F,H,IA,C,E,G,I,J A,D,E,F,G,HA,D,E,F,H,IA,D,E,F,I,J A,D,E,G,H,IA,D,E,G,H,JA,D,E,G,I,J A,D,E,H,I,J A,D,F,G,H,IA,D,F,H,I,J A,E,F,G,H,IA,E,F,G,I,J A,E,F,H,I,JA,E,G,H,I,J B,C,D,E,H,IB,C,E,F,G,HB,C,E,F,G,I B,C,E,F,H,IB,C,F,G,H,IB,D,E,F,H,J B,D,F,G,H,IB,E,F,G,H,IB,E,F,G,H,JB,E,F,G,I,J B,E,F,H,I,JB,E,G,H,I,J C,D,E,F,H,I C,D,E,G,H,IC,E,F,G,H,I D,E,F,G,H,ID,E,F,H,I,JE,F,G,H,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,H A,B,C,D,E,H,IA,B,C,D,E,H,JA,B,C,D,F,I,JA,B,C,E,G,I,J A,B,D,E,F,H,IA,B,D,E,F,I,J A,B,D,E,G,H,IA,B,D,E,G,I,J A,B,D,F,G,H,IA,B,D,F,H,I,JA,B,E,F,H,I,JA,B,E,G,H,I,J A,C,E,F,G,H,IA,D,E,F,H,I,J A,D,E,G,H,I,JA,D,F,G,H,I,JA,E,F,G,H,I,J B,C,D,E,F,H,I B,C,D,E,G,H,IB,C,E,G,H,I,J B,D,E,F,G,H,IB,D,E,F,G,H,JB,D,E,F,H,I,JB,D,E,G,H,I,J B,E,F,G,H,I,J C,D,E,F,G,H,I C,D,E,G,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,E,F,G,H,IA,B,C,E,F,G,I,J A,B,D,E,F,G,H,IA,B,D,E,F,H,I,JA,B,D,E,G,H,I,J A,B,D,F,G,H,I,JA,B,E,F,G,H,I,J A,C,D,E,F,G,H,IA,C,D,E,F,H,I,JA,D,E,F,G,H,I,J B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,IA,B,D,E,F,G,H,I,J



0

0

0

ID mLM7OEw142104scrX
acc genotypes 107
peaks no back 42

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,CA,D A,EB,CB,D B,H C,ED,ED,G D,HD,I E,H

A,B,CA,B,H A,C,D A,C,EA,C,F A,C,G A,C,HA,D,EA,D,G A,D,HA,D,I A,E,HB,C,D B,C,FB,C,IB,D,F B,D,G B,D,HB,D,I B,H,J C,D,E C,E,HD,E,G D,E,HD,G,H E,F,H

A,B,C,D A,B,C,EA,B,C,FA,B,C,HA,B,D,I A,B,E,HA,B,H,J A,C,D,EA,C,D,FA,C,D,HA,C,D,J A,C,E,HA,C,F,J A,D,E,F A,D,E,HA,D,F,HA,D,G,J A,D,I,J A,E,H,JB,C,D,E B,C,E,HB,D,E,GB,D,E,IB,D,G,HB,D,G,I B,D,H,IB,D,I,J C,D,E,GC,D,G,H D,E,G,J

A,B,C,D,EA,B,C,D,HA,B,C,D,I A,B,C,D,J A,B,C,E,HA,B,D,E,G A,B,D,E,HA,B,D,E,I A,B,D,G,HA,B,D,G,I A,B,E,H,IA,C,D,E,HA,C,D,F,HA,C,D,G,H A,C,D,H,IA,C,D,H,JA,D,G,H,J B,C,D,E,GB,C,D,E,I B,C,D,E,JB,C,D,H,I B,D,E,H,I

A,B,C,D,E,HA,B,C,D,G,H A,B,C,D,I,J A,B,C,E,F,HA,B,D,F,G,IA,B,D,G,H,I A,B,E,F,H,IA,C,D,E,G,HA,C,D,E,H,IA,C,D,G,H,J

A,C,D,E,H,I,J



0

0

0

ID mqC38cuoz4YoXqrC
acc genotypes 214
peaks no back 74

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

ABC D EFGH IJ

A,BA,D A,EA,FA,GA,H A,IA,JB,C B,D B,EB,H B,JC,H C,J D,FD,H D,ID,J E,FE,H E,JF,H F,JG,IH,J I,J

A,B,D A,B,EA,B,FA,B,IA,B,J A,C,EA,C,JA,D,H A,D,J A,E,FA,E,G A,E,IA,E,JA,F,H A,F,JA,G,H A,G,I A,G,JA,H,I A,H,J A,I,JB,C,H B,C,JB,D,GB,D,HB,E,H B,F,H B,H,J B,I,JC,D,H C,D,JC,E,HD,E,H D,E,JD,F,I E,F,JE,H,I E,H,J F,H,I F,H,JG,H,J

A,B,C,J A,B,D,J A,B,E,GA,B,E,JA,B,F,JA,B,I,JA,C,D,HA,C,E,H A,C,I,J A,D,E,FA,D,E,GA,D,E,H A,D,E,J A,D,F,J A,D,G,I A,D,G,JA,D,H,J A,E,F,GA,E,G,H A,E,G,JA,E,I,JA,F,G,H A,F,G,JA,F,H,IA,F,H,J A,G,H,I A,G,H,J A,G,I,JA,H,I,JB,C,E,JB,D,E,HB,E,F,H C,D,E,H C,D,E,JC,D,H,I C,D,H,JC,E,G,H C,E,H,J C,F,H,ID,E,H,I D,F,H,I D,F,I,J

A,B,C,D,H A,B,C,D,JA,B,C,I,JA,B,D,E,H A,B,D,F,JA,B,D,H,J A,B,D,I,JA,B,E,G,H A,B,E,G,JA,B,E,I,JA,B,F,I,JA,B,G,H,J A,B,H,I,JA,C,D,E,H A,C,D,E,JA,C,E,F,HA,C,E,G,H A,C,E,H,J A,C,F,I,JA,C,G,H,J A,D,E,F,J A,D,E,G,IA,D,E,H,J A,D,E,I,JA,D,F,G,H A,D,F,I,J A,D,G,I,J A,E,F,G,JA,E,F,H,IA,E,F,H,J A,E,G,H,J A,E,G,I,JA,E,H,I,JA,F,G,H,IB,C,E,H,JB,D,E,F,H B,D,E,H,I C,D,E,F,H C,D,F,H,I

A,B,C,D,E,JA,B,C,D,F,JA,B,C,D,G,H A,B,C,E,G,JA,B,C,E,I,JA,B,D,E,F,H A,B,D,E,G,H A,B,D,E,G,JA,B,D,E,I,JA,B,D,F,G,H A,B,D,F,G,JA,B,D,F,I,JA,B,E,F,I,J A,B,E,G,H,JA,B,F,G,H,J A,B,F,G,I,J A,C,D,F,I,JA,C,E,F,G,H A,C,E,F,H,JA,D,E,F,G,H A,D,E,F,G,JA,D,E,F,H,I A,D,E,F,H,J A,D,E,G,I,J A,E,F,G,I,JB,C,D,E,H,IB,D,E,F,H,IB,D,E,F,H,J B,D,E,G,H,I C,D,F,H,I,J

A,B,C,D,F,G,J A,B,C,E,F,G,JA,B,C,E,G,H,JA,B,C,E,H,I,JA,B,D,E,F,G,H A,B,D,E,F,G,JA,B,D,E,F,I,J A,B,D,E,G,H,JA,B,D,E,H,I,JA,B,D,F,G,H,I A,C,D,E,F,H,J A,C,E,F,G,I,JB,C,D,E,F,H,IB,C,D,E,H,I,JB,D,E,F,G,H,IB,D,E,F,H,I,J

A,B,C,D,E,F,I,J A,B,C,E,F,G,H,JA,B,C,E,F,G,I,J A,B,C,E,G,H,I,JA,B,D,E,G,H,I,JA,B,D,F,G,H,I,J A,C,D,E,F,G,I,JB,D,E,F,G,H,I,J



0

0

0

ID MtpPxzteweNeL6dl
acc genotypes 295
peaks no back 63

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

AB C D E F

A,B A,C A,D A,FA,IB,CB,E B,FB,GB,H B,I C,D C,EC,FC,H C,IC,J D,F E,F E,GE,HE,I F,GF,H F,J

A,B,CA,B,EA,B,I A,C,EA,C,F A,C,H A,E,FA,E,HA,E,I A,F,IB,C,FB,C,G B,C,HB,C,IB,C,J B,D,FB,E,FB,E,I B,F,HB,G,HB,H,I B,I,J C,D,F C,E,GC,E,HC,F,H E,F,GE,F,HE,F,I E,F,JE,H,I E,H,JF,H,I F,I,J

A,B,C,E A,B,C,FA,B,C,G A,B,C,HA,B,C,I A,B,E,HA,B,E,I A,B,F,HA,B,F,IA,B,G,H A,B,G,I A,B,H,IA,B,I,J A,C,D,F A,C,E,F A,C,E,GA,C,E,HA,C,F,HA,C,F,I A,C,F,J A,D,E,FA,E,F,H A,E,F,IA,E,H,I A,F,I,JB,C,D,H B,C,E,HB,C,E,I B,C,F,HB,C,F,I B,C,G,HB,C,G,IB,C,I,J B,D,F,HB,E,F,HB,E,F,I B,E,F,JB,E,I,J B,F,H,I B,F,H,JB,F,I,J C,D,E,HC,D,F,H C,E,F,GC,E,F,H C,E,F,JC,E,G,HC,E,H,I C,F,I,J D,F,I,J E,F,H,JE,F,I,JE,H,I,J F,G,I,JF,H,I,J

A,B,C,E,GA,B,C,E,HA,B,C,E,I A,B,C,E,J A,B,C,F,HA,B,C,F,I A,B,C,G,HA,B,C,H,IA,B,C,I,J A,B,D,E,I A,B,D,F,HA,B,D,H,I A,B,E,F,HA,B,E,F,IA,B,E,G,I A,B,E,H,IA,B,E,I,J A,B,F,H,I A,B,F,H,J A,B,F,I,JA,C,D,F,I A,C,E,F,H A,C,E,F,JA,C,E,G,HA,C,E,H,I A,C,E,H,JA,C,F,H,J A,C,F,I,JA,E,F,H,I A,E,F,H,JA,E,F,I,JA,E,H,I,J A,F,G,I,JA,F,H,I,JB,C,D,E,HB,C,E,F,HB,C,E,F,I B,C,E,F,JB,C,E,G,HB,C,E,H,IB,C,E,I,J B,C,F,G,H B,C,F,H,IB,C,F,I,JB,D,E,I,J B,D,F,H,I B,D,F,I,JB,E,F,H,I B,E,F,H,J B,E,F,I,JB,E,G,I,J B,E,H,I,J B,F,G,H,I B,F,G,I,JB,F,H,I,J C,D,E,H,J C,E,F,G,I C,E,F,G,JC,E,F,H,I C,E,F,H,JC,E,F,I,JC,E,H,I,J D,E,F,H,JD,E,F,I,J

A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,F,HA,B,C,D,F,IA,B,C,D,H,I A,B,C,E,F,HA,B,C,E,F,I A,B,C,E,F,JA,B,C,E,H,IA,B,C,E,I,J A,B,C,F,G,H A,B,C,F,H,IA,B,C,H,I,JA,B,D,E,I,J A,B,E,F,G,H A,B,E,F,H,I A,B,E,F,H,J A,B,E,F,I,JA,B,E,H,I,J A,B,F,G,H,I A,B,F,G,I,JA,B,F,H,I,J A,C,D,F,I,JA,C,E,F,G,H A,C,E,F,G,IA,C,E,F,H,I A,C,E,F,H,J A,C,E,F,I,JA,C,E,G,H,I A,C,E,G,H,J A,C,F,G,I,JA,C,F,H,I,J A,D,E,F,H,JA,D,E,F,I,JA,E,F,G,I,JA,E,F,H,I,J A,F,G,H,I,JB,C,D,E,F,H B,C,D,E,F,JB,C,D,E,I,J B,C,E,F,G,H B,C,E,F,H,I B,C,E,F,H,JB,C,E,F,I,JB,C,E,H,I,J B,C,F,G,I,JB,D,E,F,H,I B,D,E,F,H,JB,D,E,H,I,J B,D,F,H,I,JB,E,F,G,H,I B,E,F,G,H,JB,E,G,H,I,J C,D,E,F,H,I C,E,F,G,H,I C,E,F,G,H,JC,E,F,G,I,J

A,B,C,D,E,F,HA,B,C,D,E,H,I A,B,C,D,F,G,H A,B,C,D,F,H,I A,B,C,E,F,G,H A,B,C,E,F,G,JA,B,C,E,F,H,I A,B,C,E,F,H,JA,B,C,E,F,I,JA,B,C,E,G,H,IA,B,C,F,G,H,IA,B,C,F,G,H,J A,B,C,F,G,I,JA,B,C,F,H,I,JA,B,D,E,F,G,H A,B,D,E,F,H,IA,B,D,E,H,I,J A,B,D,F,H,I,JA,B,E,F,H,I,J A,C,D,E,F,H,I A,C,D,E,F,H,JA,C,D,E,F,I,JA,C,D,F,H,I,JA,C,E,F,G,H,I A,C,E,F,H,I,JA,C,E,G,H,I,J A,C,F,G,H,I,JB,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,H,I,J B,C,D,F,H,I,JB,C,E,F,G,H,I B,C,E,F,G,I,JB,D,E,F,H,I,JC,D,E,F,H,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,I A,B,C,D,E,F,H,J A,B,C,D,E,F,I,JA,B,C,E,F,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,H,I,JA,C,D,E,F,H,I,J A,C,E,F,G,H,I,J B,C,D,E,F,H,I,JB,C,E,F,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,J A,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID mYuH5XdoLHUkC10ay
acc genotypes 440
peaks no back 88

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CDEF G

A,EA,F A,GB,DB,EB,F B,GC,F C,GD,ED,F D,GE,F E,GE,I F,GF,HF,I G,HG,J

A,B,EA,B,F A,B,GA,C,F A,C,GA,D,EA,D,F A,D,GA,E,F A,E,GA,E,I A,F,GA,F,I A,G,HA,G,JB,C,EB,C,F B,C,GB,D,EB,D,F B,D,GB,E,F B,E,GB,E,I B,E,J B,F,GB,F,H B,F,J B,G,HC,D,EC,D,F C,D,GC,E,F C,E,GC,E,I C,F,GC,F,I C,G,HC,G,JD,E,GD,E,I D,E,J D,F,G D,G,HD,G,I D,G,JE,F,GE,F,HE,F,I E,G,HE,G,J F,G,JF,H,I

A,B,C,EA,B,C,F A,B,C,GA,B,D,EA,B,D,F A,B,D,GA,B,E,F A,B,E,GA,B,E,I A,B,E,J A,B,F,GA,B,F,I A,B,G,JA,C,D,F A,C,D,GA,C,E,F A,C,E,GA,C,F,GA,C,F,I A,C,G,HA,C,G,JA,D,E,F A,D,E,GA,D,E,I A,D,E,JA,D,F,GA,D,F,HA,D,F,I A,D,G,HA,E,F,GA,E,F,H A,E,F,J A,E,G,HA,E,G,JA,F,G,IA,F,H,I A,G,H,IB,C,D,EB,C,D,F B,C,D,GB,C,E,F B,C,E,G B,C,G,HB,C,G,JB,D,E,F B,D,E,GB,D,E,J B,D,F,GB,D,F,H B,D,F,J B,D,G,I B,D,G,JB,E,F,GB,E,F,H B,E,F,J B,E,G,HB,E,G,I C,D,E,GC,D,F,HC,D,F,I C,D,F,J C,D,G,HC,D,G,JC,E,F,G C,E,G,HC,E,G,I C,E,G,J C,F,G,HC,F,G,J C,G,H,JC,G,I,JD,E,F,GD,E,F,J D,E,G,HD,E,G,I D,E,G,JD,E,H,I D,F,G,HD,F,G,I D,F,G,JD,F,H,I E,F,G,HE,F,G,I E,F,G,J E,G,H,J

A,B,C,D,E A,B,C,D,GA,B,C,E,F A,B,C,E,GA,B,C,E,IA,B,C,F,I A,B,C,G,HA,B,C,G,JA,B,D,F,GA,B,D,F,I A,B,D,G,HA,B,D,G,JA,B,E,F,GA,B,E,F,H A,B,E,G,HA,B,E,G,I A,B,E,G,JA,B,F,G,I A,B,F,G,JA,B,G,I,JA,C,D,E,F A,C,D,E,GA,C,D,E,I A,C,D,F,GA,C,D,F,HA,C,D,F,I A,C,D,F,J A,C,D,G,HA,C,D,G,JA,C,E,F,GA,C,E,F,HA,C,E,F,I A,C,E,F,J A,C,E,G,I A,C,E,G,JA,C,F,G,IA,C,F,H,IA,C,F,I,J A,D,E,F,GA,D,E,F,H A,D,E,G,HA,D,E,G,JA,D,E,H,I A,D,E,H,JA,D,E,I,JA,D,F,G,I A,D,F,H,JA,D,F,I,J A,D,G,H,JA,E,F,G,HA,E,F,G,I A,E,F,I,JA,F,G,H,IA,F,H,I,J B,C,D,E,F B,C,D,E,GB,C,D,F,GB,C,D,F,I B,C,D,F,J B,C,D,G,HB,C,D,G,I B,C,D,G,JB,C,E,F,GB,C,E,F,I B,C,E,G,HB,C,E,G,I B,C,E,G,J B,C,F,G,HB,C,F,G,JB,D,E,F,G B,D,E,G,HB,D,E,G,I B,D,E,G,J B,D,F,G,HB,D,F,G,J B,D,G,I,JB,E,F,G,HB,E,F,G,I B,E,G,H,IC,D,E,F,GC,D,E,F,H C,D,E,F,J C,D,E,G,HC,D,E,G,I C,D,E,G,J C,D,F,G,HC,D,F,G,J C,D,G,H,JC,E,F,G,I C,E,F,G,J C,E,G,H,JC,E,G,I,J C,G,H,I,JD,E,F,G,HD,E,F,G,ID,E,G,H,I D,E,G,H,JD,E,G,I,J E,F,G,H,JE,F,G,I,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,I A,B,C,D,F,GA,B,C,D,F,J A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,E,F,GA,B,C,E,F,I A,B,C,E,G,HA,B,C,E,G,JA,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,F,I,J A,B,C,G,H,JA,B,C,G,I,JA,B,D,E,F,GA,B,D,E,F,HA,B,D,E,F,I A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,E,I,JA,B,D,F,G,I A,B,D,F,H,J A,B,D,G,H,JA,B,D,G,I,JA,B,E,F,G,HA,B,E,F,G,I A,B,E,G,I,J A,B,F,G,H,JA,B,F,G,I,JA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,G,JA,C,D,F,G,I A,C,D,F,G,JA,C,D,F,H,I A,C,D,F,I,J A,C,D,G,H,JA,C,E,F,G,HA,C,E,F,G,IA,C,E,F,H,I A,C,E,G,H,JA,C,E,G,I,JA,C,F,G,I,JA,C,F,H,I,J A,C,G,H,I,JA,D,E,F,G,HA,D,E,F,G,I A,D,E,F,G,JA,D,E,F,H,I A,D,E,G,H,JA,D,F,G,H,JA,D,F,G,I,J A,D,G,H,I,J A,E,F,G,H,JA,E,F,G,I,J B,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,J B,C,D,F,G,HB,C,D,F,G,IB,C,D,F,G,JB,C,D,F,H,J B,C,D,G,I,J B,C,E,F,G,HB,C,E,F,G,I B,C,E,G,H,JB,C,F,G,H,JB,D,E,F,G,HB,D,E,F,G,I B,D,E,F,G,J B,D,E,G,H,JB,D,E,G,I,JB,E,F,G,I,J C,D,E,F,G,HC,D,E,F,G,I C,D,E,G,H,JC,E,F,G,H,JC,E,F,G,I,J D,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,J A,B,C,D,G,I,J A,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,JA,B,C,E,F,H,I A,B,C,E,G,H,JA,B,C,E,G,I,JA,B,C,F,G,H,JA,B,C,F,H,I,J A,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,I A,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,E,G,I,JA,B,E,F,G,H,I A,B,E,F,G,H,JA,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,G,J A,C,D,E,G,H,I A,C,D,E,G,H,JA,C,D,F,G,H,I A,C,D,F,G,H,JA,C,D,F,G,I,J A,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,G,H,I,JB,C,D,E,F,G,HB,C,D,E,F,G,I B,C,D,E,F,G,J B,C,D,E,G,H,I B,C,D,E,G,H,JB,C,D,F,G,H,IB,C,E,F,G,H,IB,C,E,F,G,I,J B,C,E,G,H,I,J B,D,E,F,G,H,JB,D,E,F,G,I,J B,D,E,G,H,I,JB,E,F,G,H,I,J C,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,G,H,I A,B,C,D,E,G,H,JA,B,C,D,F,G,H,IA,B,C,D,F,G,H,JA,B,C,D,F,G,I,JA,B,C,D,F,H,I,J A,B,C,E,F,G,H,JA,B,C,E,F,H,I,J A,B,D,E,F,G,H,JA,B,D,E,F,G,I,J A,B,D,E,G,H,I,JA,C,D,E,F,G,H,JA,C,D,E,F,G,I,J A,C,D,E,G,H,I,JA,D,E,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,F,G,H,JB,C,E,F,G,H,I,J B,D,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,J A,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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acc genotypes 228
peaks no back 73

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B C D E F GH

A,B A,C A,GA,H B,CB,D B,GB,HC,D C,E C,F C,GC,HC,I C,J D,GD,H D,I E,F E,GE,HF,H F,J G,IH,I H,J

A,B,CA,B,DA,B,E A,B,F A,B,GA,B,H A,C,E A,C,GA,C,H A,D,GA,D,H A,F,GA,G,IA,H,IA,H,JB,C,D B,C,E B,C,GB,C,HB,C,I B,C,JB,D,H B,E,HB,F,H B,F,JB,G,HB,H,IC,D,EC,D,H C,E,HC,E,IC,F,H C,G,HC,H,I D,E,HD,F,H D,H,I D,H,J E,G,HG,H,J

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,C,JA,B,D,F A,B,D,GA,B,D,HA,B,D,IA,B,E,F A,B,E,HA,B,E,I A,B,F,H A,B,G,JA,B,H,IA,C,D,E A,C,D,GA,C,D,H A,C,E,GA,C,E,H A,C,F,G A,C,G,J A,D,F,G A,D,G,HA,E,H,I A,F,G,H A,F,G,JB,C,D,EB,C,D,F B,C,D,HB,C,D,I B,C,D,JB,C,E,HB,C,F,H B,C,F,JB,C,G,HB,C,H,I B,D,E,HB,D,F,H B,D,F,JB,D,H,I B,D,H,JB,E,F,H B,F,I,JB,G,H,IC,D,E,HC,D,E,I C,D,H,JC,E,F,H C,E,H,J C,G,H,J D,E,H,J D,F,H,JD,G,H,JD,H,I,J E,G,H,I

A,B,C,D,F A,B,C,D,GA,B,C,D,HA,B,C,D,I A,B,C,D,J A,B,C,E,GA,B,C,F,H A,B,C,F,J A,B,C,G,JA,B,D,E,HA,B,D,E,I A,B,D,G,HA,B,D,H,I A,B,D,H,JA,B,E,H,I A,B,F,G,JA,B,F,I,JA,B,G,H,I A,B,G,I,JA,B,H,I,JA,C,D,E,H A,C,D,G,HA,C,D,G,JA,C,D,H,JA,C,E,G,H A,C,E,G,J A,C,G,H,J A,D,E,G,HA,D,E,H,I A,D,G,H,I A,D,G,H,JB,C,D,E,H B,C,D,F,JB,C,D,G,HB,C,D,G,I B,C,D,H,I B,C,D,H,JB,C,G,H,I B,C,G,H,JB,C,H,I,J B,D,E,G,H B,D,E,H,J B,D,F,H,J B,D,F,I,JB,D,G,H,IC,D,E,F,HC,D,E,F,I C,D,E,H,JC,D,H,I,JC,E,F,H,I D,F,H,I,J

A,B,C,D,E,HA,B,C,D,E,IA,B,C,D,F,H A,B,C,D,F,I A,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,I A,B,C,D,H,JA,B,C,D,I,J A,B,C,F,H,J A,B,C,G,H,JA,B,C,H,I,J A,B,D,E,H,J A,B,D,G,H,I A,B,D,G,H,JA,C,D,E,H,I A,C,D,E,H,J A,C,D,G,H,IA,D,E,G,H,I A,D,E,G,H,JA,D,F,H,I,J A,D,G,H,I,JB,C,D,E,H,I B,C,D,F,H,J B,C,D,F,I,JB,C,D,H,I,J B,D,E,H,I,J B,D,F,G,I,JC,D,E,F,H,I

A,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,H,I A,B,C,D,F,H,J A,B,C,D,G,H,I A,B,C,D,G,H,JA,B,C,F,G,H,J A,B,D,E,G,H,I A,C,D,E,G,H,JA,C,D,F,G,H,IA,C,D,F,H,I,J A,C,D,G,H,I,JB,C,D,E,H,I,J B,D,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,G,H,I,JA,C,D,E,F,H,I,J
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A,C B,DB,E B,F

A,B,C A,C,FA,C,H B,E,FB,F,H

A,B,E,FA,C,E,H A,C,F,JA,C,G,H B,E,F,G B,E,F,HB,E,F,I

A,B,C,E,H A,B,E,F,G A,B,E,F,HA,C,E,F,H B,E,F,G,H

A,B,C,E,F,GA,B,E,F,G,I A,B,E,F,H,J B,C,E,F,G,H

A,B,C,E,F,G,H

A,B,C,D,E,F,G,H
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acc genotypes 176
peaks no back 45

removed edges NA
prop rem edges NA
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Number of mutated genes

F
itn

es
s

WT

AB C D

A,C A,DB,GB,H C,G D,ED,G D,H

A,B,CA,B,H A,C,D A,C,GA,C,H A,C,I B,C,GB,C,H B,D,GB,G,H C,D,GC,E,G C,F,G C,G,H C,G,J D,G,H

A,B,C,D A,B,C,F A,B,C,GA,B,C,HA,B,D,HA,B,E,H A,B,G,HA,B,H,I A,C,D,E A,C,D,F A,C,D,GA,C,D,H A,C,E,GA,C,E,H A,C,F,GA,C,G,I A,C,G,JA,C,H,J B,C,D,GB,C,E,G B,C,F,G B,C,G,JC,D,E,GC,D,G,H C,D,G,JC,E,F,GC,E,G,H C,E,G,J
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A,B,CA,B,DA,B,F A,B,G A,B,HA,B,I A,C,DA,C,F A,C,G A,C,JA,D,F A,D,G A,D,HA,D,I A,E,GA,F,G A,F,HA,F,I A,G,HA,G,I A,H,IB,C,DB,C,F B,C,G B,C,IB,D,EB,D,F B,D,G B,D,HB,D,IB,E,F B,E,GB,F,GB,F,IB,F,J B,G,HB,G,I B,H,I B,H,JC,D,F C,D,G C,D,HC,D,J C,E,GC,F,GC,F,IC,F,J C,G,HC,G,ID,E,F D,E,GD,F,GD,F,I D,G,HD,G,ID,I,J E,F,GE,F,I F,G,HF,G,I F,H,I G,H,I G,H,JG,I,J

A,B,C,D A,B,C,GA,B,C,IA,B,D,F A,B,D,G A,B,D,HA,B,D,I A,B,E,GA,B,E,IA,B,F,G A,B,F,HA,B,F,IA,B,F,J A,B,G,HA,B,G,I A,B,H,IA,C,D,F A,C,D,G A,C,D,HA,C,D,IA,C,D,J A,C,E,GA,C,F,GA,C,F,HA,C,F,IA,C,F,J A,C,G,HA,C,G,I A,C,H,IA,D,E,GA,D,F,G A,D,G,HA,D,G,I A,D,H,IA,E,F,I A,E,G,HA,E,G,I A,F,G,HA,F,G,IA,F,G,JA,F,I,J A,G,H,I A,G,H,JA,G,I,JB,C,D,EB,C,D,F B,C,D,GB,C,D,IB,C,D,JB,C,E,F B,C,E,GB,C,F,IB,C,F,J B,C,G,HB,C,G,IB,C,G,J B,C,H,IB,D,E,F B,D,E,GB,D,F,G B,D,F,HB,D,F,IB,D,F,J B,D,G,HB,D,G,IB,D,G,J B,D,H,IB,E,F,I B,F,G,HB,G,H,I B,G,H,JC,D,E,GC,D,F,GC,D,F,HC,D,F,IC,D,F,J C,D,G,HC,D,G,I C,D,H,IC,E,F,G C,E,G,I C,F,G,HC,F,G,IC,F,G,JC,F,I,J C,G,H,I C,G,H,JD,E,F,GD,E,F,I D,F,G,HD,F,G,I D,F,H,I D,G,H,ID,G,I,JE,F,G,IE,F,I,J F,G,H,I G,H,I,J

A,B,C,D,E A,B,C,D,G A,B,C,D,HA,B,C,D,IA,B,C,D,JA,B,C,E,F A,B,C,E,GA,B,C,F,G A,B,C,F,HA,B,C,F,IA,B,C,F,J A,B,C,G,HA,B,C,G,I A,B,C,H,IA,B,D,E,F A,B,D,E,G A,B,D,E,HA,B,D,E,IA,B,D,F,G A,B,D,F,HA,B,D,F,J A,B,D,G,HA,B,D,G,IA,B,D,G,J A,B,D,H,I A,B,D,H,JA,B,D,I,J A,B,E,F,G A,B,E,F,HA,B,E,F,I A,B,E,G,I A,B,E,G,J A,B,F,G,HA,B,F,G,IA,B,F,G,J A,B,F,H,IA,B,F,I,J A,B,G,H,IA,B,G,I,JA,C,D,E,F A,C,D,E,GA,C,D,F,G A,C,D,F,HA,C,D,F,I A,C,D,G,HA,C,D,G,IA,C,D,G,J A,C,D,H,IA,C,E,F,G A,C,E,G,I A,C,E,G,J A,C,F,G,HA,C,F,G,IA,C,F,G,JA,C,F,I,J A,C,G,H,I A,C,G,H,JA,C,G,I,J A,D,E,F,GA,D,E,F,I A,D,E,G,HA,D,E,G,I A,D,E,G,J A,D,F,G,HA,D,F,G,IA,D,F,G,J A,D,F,H,I A,D,G,H,I A,D,G,H,JA,D,G,I,JA,E,F,G,I A,E,G,H,I A,F,G,H,JA,F,G,I,J A,G,H,I,JB,C,D,E,F B,C,D,E,GB,C,D,E,I B,C,D,F,G B,C,D,F,HB,C,D,F,IB,C,D,F,J B,C,D,G,IB,C,D,G,J B,C,D,H,IB,C,E,F,I B,C,E,G,HB,C,E,G,J B,C,F,G,HB,C,F,G,IB,C,F,G,J B,C,F,H,I B,C,G,H,IB,C,G,I,J B,D,E,F,G B,D,E,F,HB,D,E,F,I B,D,E,G,I B,D,F,G,HB,D,F,G,J B,D,F,H,I B,D,G,H,IB,D,G,H,JB,D,G,I,J B,E,F,G,HB,E,F,G,IB,E,F,I,J B,F,G,H,IC,D,E,F,GC,D,E,F,I C,D,E,G,HC,D,E,G,I C,D,F,G,HC,D,F,G,IC,D,F,I,J C,D,G,H,IC,D,G,I,J C,E,F,G,H C,E,F,G,IC,E,F,G,JC,E,F,I,J C,E,G,H,I C,F,G,H,I C,F,G,H,JC,F,G,I,JC,F,H,I,J D,E,F,G,ID,E,F,H,ID,E,F,I,J D,F,G,H,ID,F,G,I,J F,G,H,I,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,F,GA,B,C,D,F,IA,B,C,D,F,J A,B,C,D,G,HA,B,C,D,G,IA,B,C,D,G,J A,B,C,D,H,IA,B,C,E,F,GA,B,C,E,F,I A,B,C,E,G,HA,B,C,E,G,I A,B,C,E,G,J A,B,C,E,H,I A,B,C,F,G,HA,B,C,F,G,IA,B,C,F,G,J A,B,C,F,H,IA,B,C,F,I,J A,B,C,G,H,I A,B,C,G,H,JA,B,C,G,I,JA,B,D,E,F,I A,B,D,E,G,HA,B,D,E,G,I A,B,D,F,G,HA,B,D,F,G,IA,B,D,F,G,J A,B,D,F,H,IA,B,D,F,I,J A,B,D,G,H,I A,B,D,G,H,JA,B,D,G,I,J A,B,E,F,G,HA,B,E,F,G,J A,B,E,F,H,IA,B,E,F,I,J A,B,E,G,H,IA,B,E,G,I,J A,B,F,G,H,I A,B,F,G,H,JA,B,F,H,I,JA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,H,I A,C,D,F,G,HA,C,D,F,G,IA,C,D,F,G,J A,C,D,F,H,IA,C,D,F,I,J A,C,D,G,H,I A,C,D,G,H,JA,C,D,G,I,J A,C,E,F,G,IA,C,E,F,I,J A,C,E,G,H,IA,C,E,G,I,J A,C,F,G,H,I A,C,F,G,H,JA,C,F,G,I,JA,C,F,H,I,J A,D,E,F,G,I A,D,E,F,G,J A,D,E,G,H,I A,D,F,G,H,IA,D,F,G,I,J A,D,F,H,I,J A,D,G,H,I,JA,E,F,G,H,I A,F,G,H,I,JB,C,D,E,F,GB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,G,I B,C,D,F,G,HB,C,D,F,G,IB,C,D,F,G,J B,C,D,F,H,I B,C,D,G,H,JB,C,D,G,I,JB,C,E,F,I,J B,C,E,G,H,IB,C,F,G,H,IB,C,F,G,I,JB,C,F,H,I,J B,C,G,H,I,JB,D,E,F,G,IB,D,E,F,I,J B,D,E,G,H,JB,D,E,G,I,J B,D,F,G,H,IB,D,F,G,H,JB,D,G,H,I,J B,E,F,G,H,IB,E,F,H,I,J B,F,G,H,I,JC,D,E,F,G,IC,D,E,F,H,IC,D,E,F,I,J C,D,E,G,H,I C,D,F,G,H,IC,D,F,G,I,J C,D,G,H,I,J C,E,F,G,H,IC,E,F,G,I,J D,E,F,G,H,I D,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,H,IA,B,C,D,G,H,I A,B,C,D,G,H,JA,B,C,D,G,I,J A,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,F,G,H,I A,B,C,F,G,H,JA,B,C,F,G,I,J A,B,C,G,H,I,JA,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,D,E,G,H,IA,B,D,E,G,I,J A,B,D,F,G,H,I A,B,D,F,G,H,JA,B,D,F,G,I,J A,B,D,F,H,I,J A,B,D,G,H,I,J A,B,E,F,G,H,IA,B,E,F,G,I,J A,B,E,G,H,I,JA,C,D,E,F,G,IA,C,D,E,F,H,IA,C,D,E,F,I,J A,C,D,E,G,H,IA,C,D,E,G,I,J A,C,D,F,G,H,I A,C,D,F,G,H,JA,C,D,F,G,I,J A,C,E,F,G,H,IA,C,E,F,G,I,J A,C,F,G,H,I,JA,D,E,F,G,H,IA,D,E,F,G,I,J A,D,E,G,H,I,JA,D,F,G,H,I,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,JB,C,D,E,F,I,J B,C,D,F,G,I,J B,C,E,F,G,H,IB,C,E,F,G,I,J B,C,F,G,H,I,JB,D,E,F,G,H,IB,D,E,F,G,I,J B,D,F,G,H,I,JC,D,E,F,G,H,IC,D,E,F,G,I,JC,E,F,G,H,I,J
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A,B,C,D,E A,B,C,D,FA,B,C,D,H A,B,C,D,I A,B,C,E,F A,B,C,E,GA,B,C,E,H A,B,C,E,I A,B,C,F,IA,B,C,F,J A,B,C,G,H A,B,C,G,IA,B,C,G,JA,B,C,H,I A,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,E,I A,B,D,F,GA,B,D,F,H A,B,D,F,I A,B,D,F,JA,B,D,G,H A,B,D,G,IA,B,D,H,IA,B,D,H,J A,B,E,F,GA,B,E,F,H A,B,E,F,I A,B,E,G,I A,B,E,G,JA,B,E,H,IA,B,E,H,J A,B,F,G,H A,B,F,G,JA,B,F,H,I A,B,F,H,J A,B,G,H,I A,B,G,H,J A,B,G,I,JA,C,D,E,GA,C,D,E,I A,C,D,F,GA,C,D,F,H A,C,D,F,IA,C,D,G,H A,C,D,G,I A,C,D,G,JA,C,D,H,I A,C,E,F,GA,C,E,F,IA,C,E,G,H A,C,E,G,IA,C,E,H,I A,C,F,G,H A,C,F,G,IA,C,F,H,I A,C,F,I,J A,D,E,F,GA,D,E,F,H A,D,E,F,IA,D,E,H,IA,D,E,H,J A,D,F,G,H A,D,F,G,I A,D,F,G,JA,D,F,H,J A,D,G,H,IA,D,H,I,J A,E,F,G,H A,E,F,G,IA,E,F,H,I A,E,F,H,J B,C,D,E,FB,C,D,E,H B,C,D,E,IB,C,D,E,J B,C,D,F,GB,C,D,F,H B,C,D,G,IB,C,E,F,H B,C,E,F,IB,C,E,G,H B,C,E,G,I B,C,E,G,JB,C,E,H,I B,C,F,G,H B,C,F,G,IB,C,F,H,J B,C,G,H,I B,D,E,F,GB,D,E,F,H B,D,E,G,H B,D,E,G,IB,D,F,G,H B,D,F,G,IB,D,F,H,I B,E,F,G,H B,E,F,G,IB,E,F,H,I B,E,G,H,IB,E,G,H,JB,F,H,I,J C,D,E,F,GC,D,E,F,H C,D,E,F,I C,D,E,G,IC,D,E,H,I C,D,F,G,H C,D,F,G,I C,D,F,G,JC,D,F,H,IC,D,F,H,J C,E,F,H,I C,E,F,H,JC,E,G,H,I C,F,H,I,JD,E,F,G,H D,E,F,G,ID,E,F,H,ID,E,F,H,J D,E,G,H,I D,F,G,I,JE,F,G,H,I E,F,G,I,JE,F,H,I,J

A,B,C,D,E,FA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,IA,B,C,D,G,H A,B,C,D,G,IA,B,C,D,G,JA,B,C,D,H,IA,B,C,D,H,J A,B,C,E,F,GA,B,C,E,F,H A,B,C,E,F,I A,B,C,E,F,JA,B,C,E,G,H A,B,C,E,G,IA,B,C,E,H,I A,B,C,F,G,H A,B,C,F,G,IA,B,C,F,H,I A,B,C,F,H,J A,B,C,G,H,IA,B,C,G,H,J A,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,JA,B,D,E,G,H A,B,D,E,G,IA,B,D,E,H,IA,B,D,E,H,J A,B,D,F,G,H A,B,D,F,G,IA,B,D,F,H,IA,B,D,F,H,J A,B,D,G,H,IA,B,D,H,I,J A,B,E,F,G,H A,B,E,F,G,I A,B,E,F,G,JA,B,E,F,H,I A,B,E,G,H,IA,B,E,G,H,JA,B,E,H,I,J A,B,F,G,H,I A,B,F,G,H,J A,B,F,G,I,JA,B,F,H,I,J A,B,G,H,I,JA,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,G,H A,C,D,E,G,IA,C,D,E,H,IA,C,D,E,H,J A,C,D,F,G,H A,C,D,F,G,I A,C,D,F,G,JA,C,D,F,H,I A,C,D,F,I,JA,C,D,G,H,I A,C,D,G,I,JA,C,E,F,G,H A,C,E,F,G,IA,C,E,F,H,I A,C,E,F,H,JA,C,E,F,I,JA,C,E,G,H,IA,C,E,G,H,J A,C,F,G,H,I A,C,F,G,I,JA,C,F,H,I,J A,D,E,F,G,H A,D,E,F,G,IA,D,E,F,H,IA,D,E,F,H,J A,D,E,G,H,I A,D,F,G,H,I A,D,F,G,H,J A,D,F,G,I,JA,E,F,G,H,I A,E,F,G,H,J B,C,D,E,F,GB,C,D,E,F,H B,C,D,E,G,H B,C,D,E,G,IB,C,D,E,G,JB,C,D,E,H,I B,C,D,E,I,JB,C,D,F,G,H B,C,D,F,G,JB,C,D,F,H,IB,C,D,F,H,J B,C,E,F,G,H B,C,E,F,G,IB,C,E,F,H,I B,C,E,F,I,JB,C,E,G,H,I B,C,E,G,I,JB,C,F,G,H,IB,D,E,F,G,H B,D,E,F,G,IB,D,E,F,H,IB,D,E,F,H,J B,D,E,G,H,IB,D,E,G,H,J B,D,E,G,I,JB,D,F,G,H,I B,E,F,G,H,I B,E,F,G,H,JB,E,F,H,I,J B,E,G,H,I,JC,D,E,F,G,H C,D,E,F,G,I C,D,E,F,G,JC,D,E,F,H,IC,D,E,F,H,J C,D,E,F,I,J C,D,E,G,H,IC,D,E,H,I,J C,D,F,G,H,I C,D,F,G,H,JC,D,F,H,I,J C,E,F,G,H,I C,E,F,G,H,JC,E,F,G,I,JC,E,G,H,I,JC,F,G,H,I,JD,E,F,G,H,I D,E,F,G,H,J D,E,F,G,I,JD,E,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,E,I,JA,B,C,D,F,G,H A,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,IA,B,C,D,F,H,J A,B,C,D,G,H,IA,B,C,D,G,H,J A,B,C,D,G,I,JA,B,C,D,H,I,J A,B,C,E,F,G,H A,B,C,E,F,G,I A,B,C,E,F,G,JA,B,C,E,F,H,I A,B,C,E,F,I,JA,B,C,E,G,H,IA,B,C,E,G,H,J A,B,C,F,G,H,I A,B,C,F,G,H,JA,B,C,F,H,I,J A,B,D,E,F,G,H A,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,G,H,IA,B,D,E,G,H,J A,B,D,F,G,H,IA,B,D,F,G,H,JA,B,D,F,H,I,J A,B,D,G,H,I,J A,B,E,F,G,H,I A,B,E,F,G,H,J A,B,E,F,G,I,JA,B,E,G,H,I,J A,B,F,G,H,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,F,H,IA,C,D,E,F,H,J A,C,D,E,G,H,IA,C,D,E,G,H,J A,C,D,E,G,I,JA,C,D,E,H,I,J A,C,D,F,G,H,I A,C,D,F,G,H,J A,C,D,F,G,I,JA,C,D,F,H,I,J A,C,D,G,H,I,JA,C,E,F,G,H,I A,C,E,F,G,H,JA,C,E,F,H,I,JA,C,E,G,H,I,JA,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,F,H,I,J A,D,F,G,H,I,JB,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,H,I B,C,D,E,G,H,IB,C,D,E,H,I,J B,C,D,F,G,H,I B,C,D,F,G,I,JB,C,E,F,G,H,I B,C,E,F,G,I,JB,C,E,F,H,I,J B,C,E,G,H,I,JB,D,E,F,G,H,IB,D,E,F,H,I,J B,D,E,G,H,I,J B,E,F,G,H,I,JC,D,E,F,G,H,I C,D,E,F,G,H,J C,D,E,F,G,I,JC,D,E,F,H,I,J D,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,I A,B,C,D,F,G,H,J A,B,C,D,F,G,I,JA,B,C,D,F,H,I,J A,B,C,D,G,H,I,J A,B,C,E,F,G,H,I A,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,G,H,I,J A,B,C,F,G,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,H,J A,B,D,E,F,G,I,JA,B,D,E,F,H,I,J A,B,D,E,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,I,JA,C,D,E,F,H,I,J A,C,D,E,G,H,I,J A,C,D,F,G,H,I,JA,C,E,F,G,H,I,J A,D,E,F,G,H,I,JB,C,D,E,F,G,H,IB,C,D,E,F,H,I,J B,C,D,E,G,H,I,J B,C,E,F,G,H,I,JB,D,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J A,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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A BC D E

A,D A,EA,G B,D B,E B,FB,HB,IC,DC,FC,H C,IC,J D,ED,FD,I E,F E,GE,J

A,B,EA,C,EA,D,F A,E,IB,C,D B,C,EB,D,E B,E,F B,E,GB,E,H B,F,HB,F,IB,G,IC,D,EC,D,F C,E,GC,E,JC,F,JC,G,H C,H,J C,I,J D,E,FD,E,I D,F,GD,F,JD,I,J E,F,H E,F,J E,G,J

A,B,E,HA,B,E,I A,B,F,IA,C,D,F A,C,E,FA,E,F,I A,E,H,I A,E,I,JB,C,F,J B,D,E,F B,D,E,GB,D,E,H B,D,F,HB,D,I,J B,E,F,H B,E,G,H B,E,G,I B,E,G,J B,F,H,I B,F,H,JB,G,I,JC,D,E,FC,D,E,J C,D,F,GC,D,H,J C,E,H,JC,F,G,J C,H,I,J D,E,F,G D,E,F,HD,E,F,ID,F,G,ID,H,I,J E,F,G,JE,F,H,IE,F,H,J E,G,I,J

A,B,C,E,HA,B,C,F,J A,B,D,E,F A,B,E,F,H A,B,E,G,HA,C,D,E,J A,D,E,F,HA,D,F,G,IA,D,H,I,J B,C,D,E,HB,C,E,F,J B,C,E,G,JB,D,E,F,HB,D,E,F,I B,D,E,G,H B,D,E,G,IB,D,F,G,I B,E,F,G,IB,E,F,H,JC,D,E,F,JC,D,F,H,J C,E,F,H,JC,F,H,I,J D,E,F,G,H D,E,F,H,JD,E,F,I,JD,G,H,I,J

A,B,C,D,E,HA,B,D,E,F,IA,B,D,F,G,I A,B,E,G,H,JA,C,D,E,F,JA,C,D,F,H,J B,C,D,E,H,JB,C,D,F,H,J B,D,E,F,I,J B,D,E,G,H,J B,D,E,G,I,JB,D,F,G,H,I B,D,F,G,I,J B,E,F,G,H,IB,E,F,G,I,JC,D,E,F,G,J C,E,F,G,H,JD,E,G,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,H,IA,B,D,E,F,I,J A,B,E,F,G,H,JA,C,D,E,F,G,JA,C,D,E,F,H,JA,C,D,F,G,H,J B,D,E,F,G,I,J

A,B,C,D,E,G,H,IA,B,D,E,F,H,I,J



0

0

0

ID Oh105Ra4cDXvsiqOA
acc genotypes 468
peaks no back 63

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CD EFG H

A,BA,D A,EA,G A,HB,D B,EB,F B,H C,HD,ED,G D,HD,I D,JE,FE,G E,H E,IF,I G,HG,I H,I H,J

A,B,CA,B,D A,B,EA,B,G A,B,HA,B,I A,B,JA,C,HA,D,EA,D,FA,D,G A,D,HA,D,I A,D,JA,E,G A,E,HA,E,IA,F,G A,F,H A,G,H A,G,I A,H,I A,H,JB,C,E B,C,HB,D,EB,D,HB,D,I B,E,G B,E,HB,G,H B,H,JC,D,EC,D,GC,F,I D,E,G D,E,HD,E,I D,E,JD,F,GD,F,I D,G,HD,G,I D,G,JD,H,I E,F,H E,G,H E,H,I E,H,JF,G,I F,H,JG,H,I G,H,J H,I,J

A,B,C,D A,B,C,EA,B,C,GA,B,D,EA,B,D,G A,B,D,HA,B,D,I A,B,D,JA,B,E,G A,B,E,HA,B,F,G A,B,F,HA,B,G,H A,B,G,I A,B,G,JA,B,H,I A,B,H,JA,C,D,G A,C,D,H A,C,E,H A,C,G,HA,C,G,I A,C,H,IA,D,E,G A,D,E,HA,D,E,IA,D,F,G A,D,F,HA,D,F,I A,D,G,H A,D,G,I A,D,H,I A,D,H,J A,D,I,JA,E,F,G A,E,F,HA,E,G,HA,E,G,I A,E,H,I A,E,H,JA,F,G,HA,F,G,I A,F,H,IA,G,H,I A,G,H,J A,H,I,JB,C,E,I B,C,H,IB,D,E,G B,D,E,HB,D,E,IB,D,G,HB,D,G,I B,D,G,JB,D,H,I B,D,H,JB,E,F,H B,E,G,HB,E,G,I B,E,H,I B,E,H,JB,F,G,I B,G,H,I B,G,H,JB,H,I,JC,D,E,G C,D,G,HC,F,G,I D,E,F,G D,E,F,HD,E,F,I D,E,G,H D,E,H,ID,F,G,HD,F,G,ID,F,H,I D,G,H,ID,G,H,J D,H,I,JE,F,G,I E,F,H,I E,G,H,I E,G,H,JE,H,I,JF,G,H,I G,H,I,J

A,B,C,D,EA,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,E,GA,B,C,E,H A,B,C,G,HA,B,C,G,IA,B,C,G,J A,B,C,H,IA,B,D,E,G A,B,D,E,HA,B,D,E,IA,B,D,F,G A,B,D,F,HA,B,D,F,I A,B,D,G,H A,B,D,G,I A,B,D,G,JA,B,D,H,I A,B,D,I,JA,B,E,F,HA,B,E,G,HA,B,E,G,I A,B,E,H,I A,B,E,H,JA,B,F,G,HA,B,F,G,I A,B,F,H,IA,B,G,H,I A,B,H,I,JA,C,D,E,G A,C,D,E,HA,C,D,F,H A,C,D,G,HA,C,D,G,I A,C,D,H,I A,C,D,I,JA,C,E,F,H A,C,E,G,HA,C,E,G,IA,C,E,H,IA,C,F,G,H A,C,G,H,I A,C,G,H,JA,D,E,F,G A,D,E,F,HA,D,E,F,I A,D,E,G,HA,D,E,G,I A,D,E,H,JA,D,E,I,JA,D,F,G,HA,D,F,G,I A,D,F,H,I A,D,G,H,IA,D,G,H,J A,D,H,I,JA,E,F,G,HA,E,F,G,I A,E,F,H,I A,E,G,H,I A,E,G,H,JA,E,H,I,JA,F,G,H,I A,F,G,H,J A,F,G,I,J A,F,H,I,J A,G,H,I,JB,C,D,E,G B,C,D,E,H B,C,D,E,I B,C,D,H,IB,C,E,G,IB,C,F,G,I B,C,H,I,JB,D,E,F,G B,D,E,F,I B,D,E,G,HB,D,E,G,I B,D,E,G,JB,D,E,H,IB,D,F,G,I B,D,G,H,I B,D,G,H,JB,D,G,I,J B,D,H,I,JB,E,F,G,H B,E,G,H,I B,E,G,H,JB,E,G,I,J B,E,H,I,JB,F,G,H,I B,F,H,I,J B,G,H,I,JC,D,E,F,G C,D,E,G,HC,D,E,G,I C,D,E,G,JC,D,E,H,IC,D,F,G,I C,D,G,H,IC,E,F,H,ID,E,F,G,H D,E,F,H,I D,E,G,H,I D,E,G,H,JD,E,H,I,JD,F,G,H,I D,G,H,I,JE,F,G,H,I E,G,H,I,J

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,IA,B,C,D,F,G A,B,C,D,F,H A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,H,I A,B,C,E,G,HA,B,C,E,G,IA,B,C,E,H,IA,B,C,F,G,HA,B,C,F,G,I A,B,C,G,H,I A,B,C,H,I,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,G,H A,B,D,E,G,I A,B,D,E,H,I A,B,D,E,H,J A,B,D,E,I,JA,B,D,F,G,HA,B,D,F,G,I A,B,D,F,H,I A,B,D,G,H,I A,B,D,G,I,J A,B,D,H,I,JA,B,E,F,G,HA,B,E,F,G,I A,B,E,F,H,I A,B,E,G,H,I A,B,E,G,H,J A,B,E,H,I,JA,B,F,G,H,I A,B,F,G,H,J A,B,F,H,I,J A,B,G,H,I,JA,C,D,E,F,H A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,G,JA,C,D,E,H,IA,C,D,F,G,I A,C,D,F,H,I A,C,D,G,H,I A,C,D,G,H,J A,C,D,G,I,JA,C,E,F,H,I A,C,E,G,H,I A,C,G,H,I,JA,D,E,F,G,HA,D,E,F,G,I A,D,E,F,H,I A,D,E,G,H,I A,D,E,G,H,JA,D,E,H,I,JA,D,F,G,H,I A,D,F,G,H,J A,D,F,G,I,J A,D,G,H,I,JA,E,F,G,H,I A,E,F,G,I,JA,E,F,H,I,J A,E,G,H,I,JA,F,G,H,I,JB,C,D,E,G,HB,C,D,E,G,I B,C,D,H,I,J B,C,E,H,I,JB,C,F,G,H,I B,C,F,H,I,J B,C,G,H,I,JB,D,E,F,G,HB,D,E,F,G,I B,D,E,F,H,I B,D,E,G,H,I B,D,E,G,H,JB,D,E,G,I,J B,D,E,H,I,JB,D,F,G,H,I B,D,F,G,H,JB,D,G,H,I,JB,E,F,G,H,I B,E,F,H,I,J B,E,G,H,I,JB,F,G,H,I,JC,D,E,F,G,I C,D,E,F,H,IC,D,E,G,H,I C,D,E,G,H,J C,D,E,H,I,JC,E,F,G,H,ID,E,F,G,H,ID,E,F,G,H,J D,E,F,H,I,J D,E,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,G,I A,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,D,G,H,J A,B,C,D,G,I,J A,B,C,D,H,I,JA,B,C,E,F,G,I A,B,C,E,G,H,I A,B,C,E,H,I,JA,B,C,F,G,H,I A,B,C,G,H,I,JA,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,G,J A,B,D,E,F,H,I A,B,D,E,G,H,I A,B,D,E,G,H,J A,B,D,E,G,I,JA,B,D,E,H,I,JA,B,D,F,G,H,I A,B,D,G,H,I,JA,B,E,F,G,H,I A,B,E,F,G,H,J A,B,E,F,H,I,J A,B,E,G,H,I,JA,B,F,G,H,I,JA,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,H,I A,C,D,E,G,H,I A,C,D,E,G,H,J A,C,D,E,H,I,JA,C,D,F,G,H,I A,C,D,G,H,I,JA,C,E,F,G,H,I A,C,E,G,H,I,JA,D,E,F,G,H,IA,D,E,F,G,H,J A,D,E,F,H,I,J A,D,E,G,H,I,JA,D,F,G,H,I,J A,E,F,G,H,I,JB,C,D,E,G,H,IB,C,D,E,G,I,JB,C,D,F,G,H,I B,C,D,G,H,I,JB,C,E,F,G,H,I B,C,E,G,H,I,JB,D,E,F,G,H,IB,D,E,F,G,H,J B,D,E,F,H,I,J B,D,E,G,H,I,JB,D,F,G,H,I,J B,E,F,G,H,I,JD,E,F,G,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,H,I A,B,C,D,E,G,H,I A,B,C,D,E,G,H,J A,B,C,D,E,H,I,J A,B,C,D,G,H,I,JA,B,C,E,G,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,H,J A,B,D,E,G,H,I,JA,B,D,F,G,H,I,JA,B,E,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,G,H,I,JA,C,D,F,G,H,I,JA,D,E,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,G,H,I,JB,D,E,F,G,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,JA,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J



0

0

0

ID Oj6oyBsD3bxROStD
acc genotypes 134
peaks no back 54

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B CD E F G

A,D A,F A,GC,D C,F C,GC,ID,E D,FD,H D,ID,J E,F E,GE,J F,GF,H F,IF,J G,H

A,B,F A,D,FA,D,I A,E,F A,E,GA,F,G A,G,I A,G,JB,C,FB,D,I B,F,GC,D,FC,D,HC,D,J C,E,J C,F,H C,F,IC,G,ID,E,ID,E,J D,F,HD,H,ID,H,J D,I,J E,F,HE,H,J F,G,I F,G,JF,I,J

A,B,D,I A,B,F,GA,B,F,IA,B,F,JA,D,E,I A,D,F,GA,D,F,I A,D,F,JA,D,H,J A,E,F,GA,E,F,H A,E,G,HA,E,G,I A,F,G,IB,D,G,IB,D,H,J B,E,F,H B,F,G,HB,F,I,JC,D,H,J C,E,F,J C,F,G,JC,F,I,JD,E,F,HD,E,G,ID,E,H,ID,E,H,J D,F,G,HD,F,H,J D,H,I,J E,F,G,JE,F,H,I E,F,H,J

A,B,D,H,J A,B,E,F,GA,B,E,F,H A,B,F,G,HA,C,D,F,GA,C,D,F,J A,C,F,G,J A,D,E,G,HA,D,E,G,I A,D,F,G,IA,D,F,I,J A,F,G,H,IA,F,G,I,JB,C,D,H,J B,D,E,F,HB,D,G,H,I B,E,F,G,JB,E,F,H,JB,F,G,I,J C,D,F,G,JC,E,F,H,I C,F,G,H,JD,E,F,G,ID,E,H,I,JD,F,G,H,JD,F,H,I,J E,F,H,I,J

A,B,C,D,H,J A,B,D,E,G,HA,B,D,F,G,I A,B,E,F,G,IA,B,E,F,H,I A,C,F,G,H,J A,D,F,G,H,IB,C,D,F,G,JB,D,E,F,H,JB,D,F,H,I,J C,F,G,H,I,JD,E,F,G,I,J

A,B,C,D,E,G,HA,B,E,F,G,H,IA,C,F,G,H,I,JB,D,F,G,H,I,J C,D,F,G,H,I,J



0

0

0

ID Oyrh4S6yqbCq9BE1
acc genotypes 84
peaks no back 37

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C

A,CA,D A,F A,JB,CB,D B,F B,GB,I C,D C,FC,J

A,B,CA,B,G A,C,D A,C,E A,C,FA,C,G A,C,I A,C,JA,D,FA,D,H A,D,JA,F,GA,F,I A,G,JB,C,IB,D,E B,D,F B,D,GB,D,I B,F,I B,F,J B,G,HB,H,I C,D,F C,D,I

A,B,C,F A,B,D,JA,B,H,I A,C,D,HA,C,E,H A,C,H,JA,C,I,J A,F,G,IB,C,D,GB,C,F,J B,D,F,GB,D,F,HB,D,F,IB,D,I,J B,F,G,J C,D,E,F C,D,F,IC,D,F,J C,D,H,I

A,B,C,D,F A,B,C,F,G A,B,C,F,HA,B,C,F,IA,B,D,F,GA,B,D,F,H A,C,D,E,HA,C,E,G,H A,C,E,H,IA,C,E,H,J A,C,G,I,JB,C,D,E,FB,C,D,G,JB,C,E,F,J B,D,E,F,GB,D,F,I,J

A,B,C,G,I,JA,C,D,E,H,I A,C,D,G,I,JA,C,E,G,H,I

A,B,C,D,E,H,IA,B,C,E,G,H,I

A,B,C,D,E,G,H,IA,B,C,E,G,H,I,J



0

0

0

ID p2Hy10RKJmoyhCKd10
acc genotypes 140
peaks no back 50

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E FG

A,B A,CA,D A,FB,D B,EB,G C,FC,JD,G E,FE,H F,IG,H G,J

A,B,D A,C,D A,C,GA,C,JA,D,G A,E,F A,F,JA,G,H A,G,JB,C,G B,C,JB,D,EB,D,F B,D,G B,E,FB,E,HB,G,HB,G,I C,E,HC,E,J C,F,HC,G,H C,H,J D,E,FD,E,HD,F,G D,G,H E,F,HE,F,JE,G,H E,H,I F,I,J

A,B,C,JA,B,D,E A,C,D,G A,C,D,J A,C,E,HA,C,G,JA,C,I,JA,D,F,G A,E,F,GA,E,F,H A,F,H,JA,G,H,I A,G,H,JB,C,E,G B,C,G,HB,C,G,I B,D,E,HB,D,G,H B,E,F,GB,E,G,H B,E,H,JB,F,G,HB,G,I,J C,D,E,HC,E,G,J C,E,H,JC,F,G,H D,E,F,JD,E,H,ID,F,G,H E,F,G,H E,F,G,JE,G,H,IE,G,H,J

A,B,C,D,E A,B,C,D,G A,B,C,F,JA,B,D,F,G A,C,E,F,GA,C,E,G,HA,C,E,H,JA,C,E,I,JA,C,G,H,I A,C,H,I,J A,D,E,F,HA,D,E,F,JA,D,F,G,I A,D,F,G,J A,D,G,H,I A,F,G,H,JA,G,H,I,JB,C,D,G,HB,C,G,H,IB,C,G,I,J B,D,G,H,J B,E,F,G,H C,E,F,G,JC,E,G,H,I D,E,F,G,JD,E,G,H,J

A,B,C,E,F,GA,B,D,F,G,HA,B,D,F,G,I A,B,E,F,G,HA,C,D,F,G,I A,C,E,F,G,HA,C,E,F,G,IA,D,G,H,I,JB,C,D,F,G,H B,C,E,G,H,IB,D,E,F,G,H B,D,E,G,H,JB,D,G,H,I,J B,E,F,G,H,J C,E,G,H,I,J

A,B,D,E,F,G,H A,C,D,E,F,G,HA,C,D,F,G,I,J B,C,D,E,G,H,JB,D,E,F,G,H,JB,D,E,G,H,I,J

A,B,D,E,F,G,H,JA,C,D,F,G,H,I,J B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,J



0

0

0

ID pcFmFiSb1dmNWs7Q
acc genotypes 333
peaks no back 105

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C D EF G H

A,E A,HB,D B,EB,F B,G B,HC,EC,F C,G C,HD,G D,HD,I E,F E,G E,HE,IF,G F,HF,I G,HG,I G,J H,I

A,C,G A,C,HA,E,GA,F,G A,G,IB,C,D B,C,EB,C,F B,C,GB,D,G B,D,HB,D,I B,E,G B,E,IB,F,G B,F,HB,G,I C,D,EC,D,F C,D,HC,E,F C,E,G C,E,HC,E,I C,E,JC,F,GC,F,I C,G,H C,G,IC,G,J C,H,ID,E,F D,E,HD,E,ID,F,G E,F,G E,F,HE,F,I E,G,HE,G,IF,G,IF,G,J F,H,JG,H,I

A,B,C,HA,B,E,GA,B,F,G A,B,G,IA,C,D,G A,C,D,HA,C,E,HA,C,F,G A,C,F,HA,C,F,I A,C,G,HA,C,G,IA,C,G,J A,D,E,G A,E,G,HA,E,G,IA,F,G,IB,C,D,F B,C,D,HB,C,E,G B,C,E,HB,C,E,I B,C,E,JB,C,F,G B,C,F,HB,C,F,IB,C,F,J B,C,G,HB,C,G,I B,D,E,F B,D,E,HB,D,F,G B,D,G,HB,D,G,IB,E,F,G B,E,F,H B,E,F,IB,E,G,IB,E,G,J B,E,H,IB,E,I,JB,F,G,I B,G,H,IB,G,I,J C,D,E,F C,D,E,G C,D,E,HC,D,F,GC,D,F,I C,D,G,H C,D,H,IC,E,F,IC,E,G,IC,F,G,I C,F,G,JC,F,H,I C,G,H,IC,G,H,JD,E,F,G D,E,G,HD,E,G,I D,E,H,ID,F,G,H E,F,G,HE,F,G,I E,G,H,I E,G,I,JF,G,H,IF,G,I,J G,H,I,J

A,B,C,E,G A,B,D,E,G A,B,E,F,G A,B,E,G,HA,B,E,G,JA,B,F,G,I A,B,G,H,I A,C,D,E,G A,C,D,E,HA,C,D,F,GA,C,D,F,I A,C,D,G,H A,C,E,G,IA,C,E,G,J A,C,F,G,I A,C,G,H,JA,C,G,I,J A,D,E,G,HA,D,E,G,IA,D,F,G,I A,E,F,G,HA,E,F,G,I A,E,G,H,IA,F,G,I,J B,C,D,E,G B,C,D,E,HB,C,D,E,IB,C,D,F,GB,C,D,F,IB,C,D,F,J B,C,D,G,HB,C,D,G,I B,C,D,H,JB,C,E,F,G B,C,E,G,I B,C,E,H,IB,C,E,I,JB,C,F,G,HB,C,F,G,IB,C,F,H,I B,D,E,F,G B,D,E,F,HB,D,E,G,HB,D,E,G,I B,D,E,H,IB,D,F,G,HB,D,F,G,I B,D,G,H,JB,D,G,I,J B,E,F,G,IB,E,F,G,JB,F,G,I,J B,G,H,I,JC,D,E,F,G C,D,E,G,I C,D,E,H,IC,D,F,G,HC,D,F,G,I C,D,G,H,IC,E,F,G,HC,E,F,G,IC,E,F,H,I C,E,G,H,IC,F,G,I,J C,G,H,I,J D,E,F,G,HD,E,F,G,I D,E,H,I,JD,F,G,H,J D,F,G,I,J E,F,G,H,IE,F,G,I,J E,G,H,I,J

A,B,C,D,F,GA,B,C,D,F,I A,B,C,D,G,H A,B,C,E,G,IA,B,C,F,G,I A,B,D,E,G,IA,B,D,E,G,JA,B,E,F,G,I A,B,E,G,H,I A,B,E,G,I,JA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,IA,C,D,F,G,HA,C,D,F,G,IA,C,D,F,I,J A,C,D,G,H,IA,C,E,F,G,IA,C,E,G,H,IA,C,E,G,I,JA,C,F,G,H,I A,C,F,G,I,JA,D,F,G,H,I A,E,F,G,I,J A,E,G,H,I,JB,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,I B,C,D,E,G,JB,C,D,F,G,HB,C,D,F,G,IB,C,D,F,H,I B,C,D,G,H,IB,C,E,F,G,I B,C,E,F,I,JB,C,E,G,H,I B,C,E,G,I,JB,C,F,G,H,I B,C,G,H,I,JB,D,E,F,G,I B,D,E,F,H,I B,D,E,F,H,JB,D,E,G,H,I B,D,E,G,H,JB,D,F,G,H,IB,D,F,G,I,J B,E,F,G,H,IB,E,F,G,I,J B,E,G,H,I,JC,D,E,F,G,HC,D,E,F,G,I C,D,E,G,H,IC,D,F,G,H,J C,D,F,G,I,J C,D,G,H,I,JC,E,F,G,H,IC,E,F,G,I,JC,E,F,H,I,J D,E,F,G,H,ID,E,F,G,H,J D,E,G,H,I,JD,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,F,G,H A,B,C,D,G,H,I A,B,C,E,F,G,I A,B,D,E,F,H,I A,B,D,E,F,H,JA,B,E,F,G,H,IA,C,D,E,G,H,I A,C,E,F,G,H,IA,C,E,F,G,I,JA,D,E,F,G,H,I A,E,F,G,H,I,JB,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,G,H,JB,C,D,E,G,I,JB,C,D,F,G,H,IB,C,D,F,H,I,J B,C,E,F,G,H,IB,C,E,F,G,I,J B,C,E,G,H,I,JB,D,E,F,G,H,I B,D,E,F,G,H,J B,D,E,F,H,I,JB,D,F,G,H,I,J C,D,E,F,G,H,IC,E,F,G,H,I,JD,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,D,F,G,H,I A,B,C,E,F,G,H,I A,B,D,E,F,H,I,JA,B,D,F,G,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,H,IA,C,D,E,G,H,I,J A,C,E,F,G,H,I,J A,D,E,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,F,H,I,JB,C,E,F,G,H,I,J

A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,J



0

0
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ID pF515adN8ZsnzdgE
acc genotypes 276
peaks no back 100

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C DEFGH I

A,B A,FA,H A,IB,C B,FB,GB,H B,I C,EC,FC,GC,H C,I D,ED,FD,GD,H D,I E,FE,GE,H E,I E,JF,GF,H F,I F,JH,J I,J

A,B,CA,B,H A,B,IA,C,GA,C,H A,C,I A,D,IA,E,H A,E,IA,F,H A,F,JA,G,H A,H,IA,H,J B,C,I B,D,EB,D,FB,D,GB,D,H B,E,FB,E,H B,E,I B,E,JB,F,IB,I,JC,D,E C,D,FC,D,H C,E,FC,E,H C,E,I C,E,JC,F,H C,F,IC,G,H C,G,IC,H,IC,H,J C,I,JD,E,H D,F,GD,F,HD,G,H D,G,I D,G,JD,H,I D,I,JE,F,H E,F,JE,H,I E,I,JF,G,H F,G,I F,G,JF,H,I G,I,J

A,B,C,EA,B,C,H A,B,C,I A,B,D,EA,B,D,GA,B,F,H A,B,G,HA,B,H,I A,B,I,JA,C,E,H A,C,E,I A,C,E,JA,D,E,IA,D,G,H A,D,H,J A,E,H,I A,E,I,JA,F,G,H A,H,I,J B,C,E,H B,C,E,I B,C,E,JB,C,F,H B,C,F,I B,C,I,J B,D,E,FB,D,E,H B,D,F,GB,D,F,H B,D,F,JB,D,G,IB,D,H,I B,D,H,J B,D,I,J B,E,F,GB,E,F,H B,E,F,I B,E,G,JB,F,H,I B,F,I,J B,H,I,JC,D,E,H C,D,E,I C,D,E,JC,D,F,HC,D,G,HC,D,H,I C,D,H,J C,E,F,H C,E,F,IC,E,G,H C,E,H,I C,E,I,JC,F,G,H C,F,G,IC,F,H,IC,F,H,J C,F,I,JC,G,H,I D,E,F,GD,E,G,HD,E,H,I D,E,H,J D,E,I,JD,F,H,I D,G,I,JE,F,H,IE,F,H,J E,G,I,J

A,B,D,I,J A,B,E,G,JA,B,E,I,JA,B,F,I,J A,B,G,I,JA,C,D,E,HA,C,D,H,I A,C,E,H,I A,C,F,H,IA,C,F,H,J A,D,E,F,IA,E,F,H,I A,E,F,I,JA,F,G,H,JB,C,D,E,H B,C,D,F,HB,C,D,G,HB,C,D,H,I B,C,D,H,J B,C,D,I,JB,C,E,F,H B,C,E,G,H B,C,E,H,I B,C,E,I,JB,C,F,G,H B,C,F,G,IB,C,F,H,IB,C,F,H,J B,C,F,I,JB,C,G,I,JB,D,E,F,HB,D,E,H,I B,D,F,G,H B,E,F,G,I B,E,G,I,JB,F,H,I,JC,D,E,F,HC,D,E,H,I C,D,E,H,J C,D,E,I,JC,D,F,G,HC,D,H,I,J C,E,F,H,I C,E,F,I,J C,E,G,I,JC,F,G,H,IC,F,G,H,JD,E,F,H,ID,E,F,H,JD,E,G,H,I E,F,G,H,I E,F,H,I,J

A,B,C,F,G,IA,B,C,F,H,I A,B,D,E,I,J A,B,D,H,I,J A,B,E,F,G,JA,B,E,F,H,I A,B,E,F,I,JA,B,F,G,I,JA,C,D,E,H,I A,C,E,F,H,J A,C,E,G,H,IA,C,F,H,I,JA,D,E,F,H,I A,E,F,G,H,IA,E,F,G,H,JB,C,D,E,F,HB,C,D,E,H,J B,C,D,E,I,JB,C,D,F,G,IB,C,D,F,H,JB,C,E,F,G,H B,C,E,F,G,IB,C,E,F,H,I B,C,E,G,I,JB,C,F,G,H,IB,D,E,F,G,HB,D,E,F,H,I B,D,F,H,I,JB,E,F,H,I,J B,F,G,H,I,JC,D,E,F,G,HC,D,E,F,H,JC,D,E,G,H,I C,D,E,G,I,JC,D,F,G,H,J C,E,F,G,H,I C,F,G,H,I,J

A,B,C,D,E,H,I A,B,C,D,H,I,JA,B,C,E,F,H,I A,B,C,E,F,I,JA,B,D,E,F,H,I A,B,D,E,G,I,JA,B,E,F,H,I,JA,C,D,E,F,G,HA,C,D,E,F,H,J B,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,H,I B,D,E,F,G,H,IB,D,E,F,G,H,JC,D,E,F,G,H,J

A,B,C,D,E,F,H,I A,B,C,D,E,F,I,J A,B,D,E,G,H,I,JB,C,D,E,F,G,H,IB,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,G,H,I,J



0

0

0

ID Pje92ruf6BDq1QiQ
acc genotypes 111
peaks no back 40

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

AB C DE FG H

A,B A,C A,DA,E A,FA,G A,HB,CB,E C,FC,G C,HC,I C,J D,FD,G F,G F,HF,J G,H

A,B,D A,B,HA,C,DA,C,E A,C,G A,D,F A,D,HA,F,G A,G,HB,C,FB,D,E B,F,G C,D,F C,D,HC,F,HC,G,J D,F,HD,G,I G,H,J

A,B,C,DA,B,C,E A,B,C,F A,B,C,HA,B,D,E A,B,D,IA,B,D,J A,B,E,HA,B,F,H A,B,G,HA,C,D,E A,C,D,FA,C,D,G A,C,D,HA,C,D,JA,C,E,F A,C,E,HA,C,E,J A,C,G,HA,D,F,H A,D,H,J A,E,G,HA,F,G,HB,C,D,E B,D,E,F B,F,G,H C,D,F,H

A,B,C,D,E A,B,C,D,F A,B,C,D,HA,B,C,E,F A,B,C,E,HA,B,D,F,HA,B,D,F,J A,B,E,G,HA,C,D,E,F A,C,D,E,HA,C,D,E,I A,C,D,F,G A,C,D,F,H A,C,D,G,HA,C,D,G,I A,C,D,H,IA,C,D,H,JA,C,E,F,I A,C,F,G,HA,D,E,H,J A,D,F,G,HB,C,D,E,HB,C,D,E,I

A,B,C,D,E,G A,B,C,D,F,HA,B,C,D,F,J A,B,C,D,H,IA,B,C,D,H,JA,B,D,F,G,J A,B,D,F,H,JA,C,D,E,F,G A,D,F,G,H,I

A,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,F,H,JA,C,D,E,F,G,I



0

0

0

ID PmQfeqFvnFM6z8Uz
acc genotypes 276
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC D E FGH I J

A,C A,D A,E A,FA,GA,H A,I A,JB,C B,D B,E B,FB,H B,I B,JC,DC,E C,GC,H C,I C,JD,F D,GD,H D,IE,H E,I F,GF,IG,I

A,B,CA,B,D A,B,FA,B,I A,B,JA,C,DA,C,H A,C,I A,C,JA,D,E A,D,FA,D,GA,D,H A,D,I A,F,I A,F,JA,G,I A,H,JA,I,JB,C,E B,C,GB,C,H B,C,I B,C,JB,D,FB,D,GB,D,H B,D,I B,D,JB,F,H B,F,IB,G,I B,G,JB,H,J B,I,JC,D,EC,D,H C,D,I C,D,JC,G,H C,G,I C,G,JC,I,JD,E,H D,E,I D,F,I D,F,J D,G,I D,G,JE,H,I F,G,I

A,B,C,D A,B,C,FA,B,C,GA,B,C,I A,B,C,JA,B,D,E A,B,D,FA,B,D,GA,B,D,HA,B,D,I A,B,D,JA,B,F,I A,B,G,JA,B,H,J A,B,I,JA,C,D,H A,C,D,I A,C,D,J A,C,F,JA,C,G,I A,C,G,JA,C,I,JA,D,E,GA,D,E,H A,D,E,I A,D,E,J A,D,F,GA,D,G,IA,D,H,I A,D,H,JA,D,I,JA,E,G,IA,E,H,I B,C,D,E B,C,D,FB,C,D,GB,C,D,I B,C,D,JB,C,E,G B,C,F,IB,C,G,IB,C,H,I B,C,I,JB,D,E,GB,D,E,I B,D,E,JB,D,F,H B,D,F,IB,D,F,JB,D,G,I B,D,H,I B,D,H,J B,D,I,JB,E,F,IB,E,G,I B,F,G,IB,G,H,I B,H,I,JC,D,E,IC,D,F,H C,D,G,JC,E,H,I C,F,G,JD,G,H,I D,G,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,H A,B,C,D,I A,B,C,D,JA,B,C,G,I A,B,C,G,JA,B,C,H,I A,B,C,H,J A,B,C,I,JA,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,E,I A,B,D,F,G A,B,D,F,IA,B,D,G,H A,B,D,G,I A,B,D,G,JA,B,D,H,I A,B,D,H,JA,B,E,F,I A,B,H,I,JA,C,D,E,G A,C,D,E,H A,C,D,G,IA,C,D,H,I A,C,D,I,J A,C,G,H,JA,D,E,F,GA,D,E,F,H A,D,E,G,IA,D,E,H,I A,D,E,I,JB,C,D,E,I B,C,D,F,G B,C,D,F,H B,C,D,F,JB,C,D,G,HB,C,D,G,I B,C,D,H,I B,C,D,H,JB,C,D,I,JB,C,E,F,IB,C,E,H,I B,C,F,G,I B,C,H,I,JB,D,E,F,IB,D,E,G,I B,D,F,H,IB,D,G,H,I B,D,G,H,JB,D,G,I,J B,D,H,I,JC,D,E,F,IC,D,E,H,I C,D,G,I,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,I A,B,C,D,F,GA,B,C,D,G,H A,B,C,D,G,JA,B,C,D,H,I A,B,C,D,H,JA,B,C,E,F,IA,B,C,F,G,I A,B,C,G,H,J A,B,C,H,I,JA,B,D,E,F,IA,B,D,E,G,IA,B,D,E,H,I A,B,D,F,G,H A,B,D,F,G,IA,C,D,E,G,I A,C,D,G,I,J A,C,G,H,I,JB,C,D,E,F,IB,C,D,E,G,I B,C,D,E,H,JB,C,D,F,G,IB,C,D,F,H,I B,C,D,F,I,JB,C,D,G,H,I B,C,D,G,H,JB,C,D,G,I,J B,C,D,H,I,JB,D,G,H,I,JC,D,E,F,H,I C,D,G,H,I,J

A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,D,F,I,JA,B,C,D,G,H,I A,B,C,D,G,H,J A,B,C,D,H,I,JA,B,C,G,H,I,JA,B,D,E,F,H,I A,B,D,E,G,H,I A,B,D,E,H,I,J A,B,D,F,G,H,I A,B,D,G,H,I,JA,C,D,E,G,H,I A,C,D,G,H,I,JB,C,D,E,G,H,I B,C,D,E,G,H,JB,C,D,F,G,H,I B,C,D,F,H,I,J B,C,D,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,E,G,H,I A,B,C,D,E,G,H,J A,B,C,D,E,H,I,J



0

0

0

ID ppgKWX3qfEYrvpoe
acc genotypes 98
peaks no back 22

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC DE F

A,C A,E B,DB,E B,FB,HC,DC,EC,H D,H D,IE,H E,IE,J

A,C,H A,E,H B,C,E B,D,E B,D,IB,E,GB,E,H B,E,IC,D,E C,D,HC,E,F C,E,H C,E,IC,E,J D,E,H D,E,ID,E,J E,H,IE,H,J

A,B,E,HA,C,D,H A,C,E,H A,D,E,HB,C,D,E B,C,D,HB,C,E,F B,C,E,GB,C,E,H B,D,E,H B,D,E,I B,D,H,IB,E,H,IC,D,E,H C,D,E,IC,D,E,J C,D,F,HC,E,F,G C,E,H,IC,E,H,J D,E,G,I

A,B,C,D,H A,C,D,E,H B,C,D,E,F B,C,D,E,GB,C,D,E,HB,C,D,E,IB,C,E,F,H B,C,E,F,J B,C,E,G,HB,C,E,H,J B,D,E,H,IB,E,G,H,IB,E,H,I,JC,D,E,F,G C,D,E,F,HC,D,E,F,J C,D,E,G,H C,D,E,H,IC,D,E,H,J C,D,E,I,J

A,B,C,D,E,HA,B,C,E,F,H B,C,D,E,F,H B,C,D,E,F,IB,C,D,E,F,J B,C,D,E,H,IB,C,D,E,H,J B,D,E,G,H,IB,D,E,H,I,JC,D,E,F,G,H C,D,E,G,H,I

B,C,D,E,F,G,HB,C,D,E,F,H,J B,C,D,E,G,H,I B,C,D,E,H,I,J

A,B,C,D,E,G,H,IB,C,D,E,F,G,H,J



0

0

0

ID q6ESfEnjdJLQJKzP
acc genotypes 110
peaks no back 41

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BCD E

A,D B,HD,ED,HD,ID,J E,H E,I

A,D,E A,D,F A,D,G A,D,I A,E,IB,D,EB,D,I B,E,H B,E,I B,H,ID,E,HD,F,I E,G,H E,H,IE,H,J

A,B,D,E A,B,H,IA,C,D,F A,C,D,IA,D,E,FA,D,E,H A,D,E,IA,D,F,H A,D,I,J A,E,H,I A,E,I,JB,C,H,IB,D,E,F B,D,E,HB,D,E,I B,D,E,JB,D,I,J B,E,F,I B,E,H,IB,E,H,J D,E,G,HD,E,H,J E,F,G,H

A,B,D,E,G A,B,D,E,HA,B,D,E,IA,B,D,E,J A,B,E,F,I A,B,E,H,IA,B,E,H,J A,B,E,I,J A,C,E,I,JA,D,E,F,HA,D,E,F,J A,D,E,H,IA,D,E,H,J A,E,G,H,I A,E,H,I,JB,C,D,E,F B,C,E,H,IB,C,E,H,JB,D,E,H,I B,D,E,H,J B,E,F,H,I B,E,H,I,J

A,B,D,E,F,HA,B,D,E,F,IA,B,D,E,G,HA,B,D,E,G,J A,B,D,E,H,IA,B,D,E,H,JA,B,D,E,I,J A,C,D,E,H,IA,C,D,E,H,J A,D,E,F,H,IA,D,E,F,I,JA,D,E,G,H,J B,C,D,E,F,HB,C,D,E,F,J B,C,D,E,H,I B,C,E,H,I,JB,D,E,F,H,I B,D,E,H,I,J B,E,F,H,I,J

A,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,H,J A,B,C,E,H,I,JA,B,D,E,F,H,J A,B,D,E,G,H,IA,B,D,E,G,H,J A,C,D,E,F,I,J A,C,D,E,H,I,JA,D,E,F,G,H,I B,C,D,E,F,H,IB,C,D,E,G,H,IB,C,D,E,H,I,J

A,B,D,E,F,H,I,JA,B,D,E,G,H,I,J B,C,D,E,F,H,I,J

A,B,D,E,F,G,H,I,J



0

0

0

ID QDlfwYRc6C9mw910Q
acc genotypes 251
peaks no back 69

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC D EF GH

A,C A,GB,D B,EB,F B,GC,D C,F C,GC,HC,IC,J D,E D,F D,GD,H E,F E,GE,H E,I E,JF,GF,H F,J G,H G,JH,J

A,B,C A,B,FA,C,E A,C,GA,C,H A,D,G A,F,H A,G,H A,G,JB,C,D B,C,GB,D,FB,D,H B,E,F B,E,GB,E,H B,F,GB,F,H B,F,J B,G,HB,G,IC,D,E C,D,F C,D,GC,D,HC,D,I C,E,F C,E,GC,E,I C,F,GC,F,H C,F,JC,G,HC,G,I C,G,JC,H,I C,I,J D,E,FD,E,GD,E,HD,E,I D,F,GD,F,H D,F,JD,G,HD,H,I E,F,GE,F,H E,G,JF,G,H

A,B,C,F A,B,D,FA,C,D,E A,C,D,GA,C,D,HA,C,D,I A,C,E,H A,C,F,G A,C,G,JA,C,H,I A,D,E,GA,D,F,G A,D,F,H A,D,F,J A,D,G,JA,E,F,H A,E,G,JA,F,G,H A,G,I,JB,C,D,E B,C,D,GB,C,D,I B,C,E,F B,C,E,GB,C,E,I B,C,F,GB,C,G,HB,D,E,FB,D,E,G B,D,G,H B,E,F,GB,E,F,H B,E,F,IB,E,H,JB,F,G,JB,F,H,IC,D,E,F C,D,E,GC,D,E,HC,D,E,I C,D,E,JC,D,F,HC,D,F,I C,D,F,JC,D,G,HC,D,G,IC,D,H,I C,E,F,GC,E,F,HC,E,F,I C,E,G,HC,E,G,I C,E,H,I C,F,G,H C,F,G,JC,G,H,JC,H,I,J D,E,F,G D,E,F,JD,E,G,H D,E,G,I D,E,G,JD,E,I,J D,F,G,H D,F,G,J D,F,H,J D,F,I,JD,G,H,J

A,B,C,E,GA,C,D,E,I A,C,D,E,JA,C,D,F,G A,C,D,F,H A,C,D,G,H A,C,D,G,J A,C,E,G,JA,C,F,G,H A,C,F,G,JA,D,E,F,G A,D,E,F,JA,D,E,G,H A,D,G,H,J A,G,H,I,JB,C,D,E,F B,C,D,E,GB,C,D,F,H B,C,D,G,H B,C,E,G,HB,C,E,H,I B,C,F,G,HB,C,F,H,I B,D,E,F,JB,D,E,G,HB,D,E,G,I B,E,F,G,HB,E,F,G,IC,D,E,F,GC,D,E,F,HC,D,E,F,IC,D,E,H,I C,D,E,H,J C,D,F,G,HC,D,F,H,I C,D,F,H,JC,D,F,I,JC,D,G,H,IC,D,G,H,J C,E,F,G,H C,E,F,G,JC,E,F,H,IC,E,G,H,I D,E,F,G,ID,E,G,H,I D,E,G,H,J D,F,G,H,J D,F,H,I,J

A,B,C,E,G,HA,B,C,F,G,JA,B,D,E,F,J A,B,D,G,H,JA,C,D,E,F,H A,C,D,E,G,H A,C,D,E,G,JA,C,D,F,G,HA,C,D,F,G,I A,C,D,F,G,J A,C,E,G,H,JA,D,E,F,G,H A,D,E,F,G,I A,D,E,F,G,JB,C,D,E,F,H B,C,D,E,G,H B,C,E,F,G,HB,C,E,G,H,IB,D,E,F,G,HC,D,E,F,G,HC,D,E,F,H,I C,D,E,F,H,JC,D,F,G,H,I C,D,F,H,I,JC,E,F,G,H,I C,E,F,G,I,JD,E,F,G,H,JD,E,F,G,I,J

A,B,C,D,E,G,HA,B,C,E,F,G,HA,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,G,JA,C,D,E,G,H,JA,C,D,F,G,H,J A,D,E,F,G,H,J B,C,D,E,F,G,HB,C,D,E,G,H,J B,C,E,F,G,H,I B,C,E,F,G,H,JC,D,E,F,G,H,J C,D,F,G,H,I,JC,E,F,G,H,I,J D,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,C,D,E,F,G,H,I A,C,D,E,F,G,H,J B,C,D,E,F,G,H,JB,C,D,F,G,H,I,J



0

0

0

ID QDnBQv95LeMoDZkz
acc genotypes 397
peaks no back 113

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDEF G H I

A,CA,DA,EA,F A,G A,H A,IB,EB,G B,H B,IC,E C,G C,H C,ID,F D,G D,H D,IE,F E,G E,H E,IE,JF,G F,H F,I G,H H,J I,J

A,B,DA,B,E A,B,H A,B,IA,C,EA,C,F A,C,G A,C,H A,C,IA,D,EA,D,F A,D,HA,E,F A,E,G A,E,HA,E,IA,E,JA,F,G A,F,H A,G,I A,H,I A,I,JB,C,E B,C,G B,C,HB,D,EB,E,F B,E,IB,G,H B,H,I B,I,JC,D,E C,D,F C,D,G C,D,H C,D,IC,E,F C,E,G C,E,IC,E,J C,H,ID,E,F D,E,HD,F,GD,F,H D,F,I D,G,HD,G,J D,H,I D,I,JE,F,H E,F,I E,G,H E,I,JH,I,J

A,B,C,EA,B,C,F A,B,C,G A,B,C,HA,B,D,HA,B,D,J A,B,E,HA,B,E,J A,B,F,G A,B,F,H A,B,G,H A,C,D,H A,C,D,IA,C,E,F A,C,E,HA,C,E,IA,C,E,J A,C,F,HA,C,F,J A,C,G,I A,C,H,IA,D,E,F A,D,E,G A,D,E,HA,D,E,IA,D,F,G A,D,F,HA,D,F,IA,D,F,J A,D,G,H A,D,H,IA,D,H,JA,E,F,G A,E,F,HA,E,F,I A,E,G,H A,E,G,IA,E,G,J A,E,H,JA,F,G,J A,F,H,I B,C,D,H B,C,D,IB,C,E,F B,C,E,G B,C,E,HB,C,E,J B,C,H,IB,D,E,IB,D,E,J B,D,I,JB,E,G,I B,E,H,I B,E,I,JB,H,I,JC,D,E,F C,D,E,H C,D,E,IC,D,F,H C,D,G,H C,D,H,IC,E,F,HC,E,F,J C,E,G,HC,E,G,J C,E,H,IC,E,H,J C,E,I,JD,E,F,H D,E,F,I D,E,G,HD,E,G,J D,E,H,I D,E,I,JE,F,H,J E,G,H,I

A,B,C,D,G A,B,C,D,H A,B,C,D,IA,B,C,E,F A,B,C,E,GA,B,C,E,HA,B,C,E,JA,B,C,F,G A,B,C,F,H A,B,C,G,I A,B,C,H,IA,B,D,E,F A,B,D,E,G A,B,D,E,HA,B,D,E,J A,B,D,F,G A,B,D,F,HA,B,D,G,H A,B,D,H,IA,B,D,H,J A,B,D,I,JA,B,E,F,H A,B,E,G,H A,B,E,H,IA,B,E,H,JA,B,F,H,IA,C,D,E,F A,C,D,E,HA,C,D,F,HA,C,D,G,H A,C,D,G,I A,C,D,H,IA,C,E,F,H A,C,E,G,H A,C,E,G,IA,C,E,H,JA,C,F,G,H A,C,F,G,IA,C,F,G,J A,C,F,H,I A,C,G,H,IA,C,H,I,JA,D,E,F,HA,D,E,G,H A,D,E,H,IA,D,E,H,JA,D,F,G,HA,D,F,G,IA,D,F,G,J A,D,G,H,IA,D,G,H,JA,E,F,G,HA,E,F,G,J A,E,G,H,IA,E,H,I,JA,F,G,H,IB,C,D,E,G B,C,D,E,H B,C,D,E,IB,C,D,F,HB,C,D,G,H B,C,D,H,I B,C,D,I,JB,C,E,F,G B,C,E,F,H B,C,E,G,I B,C,E,H,I B,C,E,I,JB,C,G,H,IB,D,E,F,HB,D,E,F,I B,D,E,G,H B,E,F,H,IB,E,G,H,I B,E,G,I,JB,E,H,I,JC,D,E,F,G C,D,E,F,HC,D,E,F,J C,D,E,G,HC,D,E,G,J C,D,E,H,IC,D,E,H,J C,D,E,I,JC,D,F,H,J C,D,G,H,IC,D,G,H,JC,E,F,H,IC,E,F,H,J C,E,H,I,JD,E,F,H,J D,E,G,I,J

A,B,C,D,E,G A,B,C,D,E,H A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,HA,B,C,D,G,HA,B,C,D,G,J A,B,C,D,H,IA,B,C,E,F,H A,B,C,E,G,H A,B,C,E,G,IA,B,C,E,H,J A,B,C,E,I,JA,B,C,F,G,IA,B,C,F,H,IA,B,C,F,H,JA,B,D,E,F,G A,B,D,E,F,H A,B,D,E,H,IA,B,D,F,H,J A,B,D,G,H,IA,B,E,G,H,IA,C,D,E,F,HA,C,D,E,F,I A,C,D,E,G,H A,C,D,E,G,I A,C,D,E,H,IA,C,D,F,G,HA,C,D,F,G,J A,C,D,F,H,IA,C,D,F,H,J A,C,E,F,G,H A,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,IA,C,E,F,H,J A,C,E,G,H,I A,C,E,G,I,JA,C,E,H,I,JA,D,E,F,G,HA,D,E,F,G,J A,D,E,F,H,IA,D,E,F,H,J A,D,E,G,H,J A,D,E,H,I,JA,D,F,G,H,J B,C,D,E,F,HB,C,D,E,G,H B,C,D,E,G,I B,C,D,E,I,JB,C,D,F,G,H B,C,D,F,H,IB,C,D,F,H,JB,C,D,G,H,I B,C,D,H,I,JB,C,E,G,H,I B,C,E,G,I,JB,D,E,F,G,H B,D,E,F,H,IB,D,E,F,H,J B,D,E,G,H,IB,D,E,G,H,J B,E,F,G,I,JC,D,E,F,G,H C,D,E,F,H,J C,D,E,G,H,IC,D,G,H,I,JC,E,F,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,F,H,IA,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,G,H,IA,B,C,E,G,H,J A,B,C,E,G,I,JA,B,D,E,F,G,HA,B,D,E,F,G,J A,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,G,H,I A,B,D,F,G,H,IA,B,D,F,G,H,J A,B,E,F,G,I,JA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,F,G,J A,C,D,E,F,H,IA,C,D,E,F,H,JA,C,D,F,G,H,IA,C,D,F,G,H,JA,C,D,F,G,I,J A,C,D,F,H,I,J A,C,E,F,G,H,IA,C,E,F,H,I,JA,D,E,F,G,H,JA,D,E,F,G,I,J B,C,D,E,F,G,H B,C,D,E,H,I,JB,C,D,F,G,H,I B,C,E,F,G,I,JB,C,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,E,F,G,H,I A,B,C,E,G,H,I,JA,B,D,E,F,G,H,JA,B,D,E,F,G,I,J A,B,D,E,F,H,I,JA,C,D,E,F,G,H,JA,C,D,E,F,G,I,J A,C,D,E,F,H,I,JA,C,D,F,G,H,I,J B,C,D,E,F,G,H,I B,C,D,E,F,H,I,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,J
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WT

A B C

A,CA,E A,FA,H B,CB,G B,H C,D C,E C,F C,G

A,B,F A,B,GA,B,H A,C,D A,C,E A,C,FA,C,GA,C,HA,D,E A,D,FA,D,H A,E,FA,E,H A,F,GA,F,HA,G,H B,C,FB,C,HB,D,G B,E,G B,E,HB,F,G B,F,H C,D,EC,E,F C,E,H C,F,HC,F,I

A,B,C,E A,B,C,FA,B,C,HA,B,D,F A,B,D,GA,B,D,H A,B,E,F A,B,E,GA,B,F,GA,B,F,H A,B,F,IA,B,G,H A,C,D,F A,C,D,GA,C,D,H A,C,D,J A,C,E,FA,C,E,G A,C,E,HA,C,F,GA,C,G,HA,D,E,G A,D,F,GA,D,F,HA,D,G,HA,D,H,I A,E,F,GA,E,F,HA,E,F,JA,E,G,H A,F,G,H A,F,G,J B,C,E,H B,C,F,IB,D,E,G B,D,E,HB,D,F,G B,D,G,H B,E,F,HB,E,G,H B,E,H,J C,D,E,G C,D,E,H C,D,F,IC,E,F,H C,E,F,IC,E,G,H C,F,G,HC,F,G,I

A,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,H A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,F,GA,B,C,F,HA,B,C,G,H A,B,D,E,F A,B,D,E,GA,B,D,E,H A,B,D,F,GA,B,D,F,HA,B,D,G,H A,B,E,F,GA,B,E,F,HA,B,E,G,H A,B,F,G,H A,B,F,H,I A,C,D,E,G A,C,D,E,HA,C,D,F,GA,C,D,F,HA,C,D,G,H A,C,D,H,J A,C,E,F,H A,C,E,F,IA,C,E,F,J A,C,E,G,H A,C,E,H,IA,C,F,G,H A,C,F,G,JA,C,G,H,I A,D,E,F,GA,D,E,F,HA,D,E,G,HA,D,E,H,I A,D,F,G,HA,D,F,H,I A,E,F,G,H A,E,F,H,IA,E,F,H,JA,F,G,H,I A,F,G,H,J B,C,D,E,G B,C,D,E,HB,C,D,F,G B,C,D,G,H B,C,E,F,H B,C,E,F,IB,C,E,G,HB,D,E,F,G B,D,E,F,HB,D,E,G,H B,D,E,H,IB,D,F,G,H B,D,G,H,J C,D,E,F,G C,D,E,F,H C,D,E,F,IC,D,E,G,HC,D,E,G,I C,D,E,G,J C,D,E,H,J C,D,F,G,HC,D,F,G,IC,E,F,G,H C,E,F,H,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,J A,B,C,D,F,H A,B,C,D,F,IA,B,C,D,G,H A,B,C,D,G,IA,B,C,D,H,J A,B,C,E,F,G A,B,C,E,F,H A,B,C,E,F,IA,B,C,E,G,H A,B,C,E,H,IA,B,C,F,G,H A,B,C,F,H,IA,B,C,G,H,I A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,G,HA,B,D,E,H,I A,B,D,F,G,HA,B,D,G,H,I A,B,E,F,G,H A,B,E,F,G,IA,B,E,F,H,IA,B,E,G,H,J A,B,F,G,H,I A,B,F,G,H,J A,C,D,E,F,G A,C,D,E,F,H A,C,D,E,F,IA,C,D,E,F,J A,C,D,E,G,H A,C,D,E,G,IA,C,D,E,H,JA,C,D,F,H,I A,C,D,F,H,JA,C,D,H,I,J A,C,E,F,G,H A,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,IA,C,E,G,H,IA,C,E,G,H,JA,C,F,G,H,I A,D,E,F,G,H A,D,E,F,G,JA,D,E,F,H,I A,D,E,G,H,I A,D,E,G,H,JA,D,F,G,H,IA,E,F,G,H,I B,C,D,E,F,G B,C,D,E,F,IB,C,D,E,G,HB,C,D,E,G,J B,C,D,F,G,HB,C,D,F,G,I B,C,E,F,G,H B,C,E,F,H,IB,C,E,G,H,IB,D,E,F,G,HB,D,E,G,H,IB,D,F,G,H,J C,D,E,F,G,HC,D,E,F,G,J C,D,E,F,H,JC,D,E,G,H,I C,D,E,G,I,J C,D,F,G,H,I C,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,JA,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,H,JA,B,C,D,G,H,J A,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,I A,B,C,E,F,H,JA,B,C,E,G,H,JA,B,C,F,G,H,I A,B,D,E,F,G,HA,B,D,E,F,H,IA,B,D,E,G,H,I A,B,D,F,G,H,JA,B,E,F,G,H,J A,C,D,E,F,G,H A,C,D,E,F,G,JA,C,D,E,F,H,I A,C,D,E,F,H,J A,C,D,E,G,H,IA,C,D,F,G,H,I A,C,D,G,H,I,J A,C,E,G,H,I,JA,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,F,H,I,J B,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,H,J B,C,E,F,G,H,IB,C,E,F,G,H,JB,D,E,F,G,H,I C,D,E,F,G,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,F,G,H,J A,B,C,E,F,G,H,IA,B,C,E,F,G,H,JA,B,C,E,F,H,I,JA,B,C,E,G,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,H,JA,B,D,E,F,H,I,J A,B,D,E,G,H,I,J A,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,F,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,J A,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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AB C DE FG HI

A,B A,C A,FA,G A,HA,I B,C B,D B,FB,G B,HB,I C,DC,E C,FC,G C,HC,I D,FD,G D,HD,I D,J E,FE,G F,G F,HF,I G,HG,I G,J

A,B,C A,B,D A,B,FA,B,GA,B,I A,B,J A,C,D A,C,FA,C,G A,C,HA,C,I A,D,FA,D,G A,D,HA,D,I A,D,JA,E,G A,F,GA,F,HA,F,I A,F,JA,G,HA,G,I A,G,JA,H,IA,I,J B,C,DB,C,E B,C,FB,C,G B,C,HB,D,E B,D,FB,D,G B,D,HB,D,I B,D,JB,E,G B,F,GB,F,I B,G,I C,D,E C,D,FC,D,GC,D,I C,E,FC,E,G C,F,GC,F,I C,F,JC,G,HC,G,I C,H,I C,H,JD,E,GD,E,I D,F,GD,G,I D,G,J D,H,JE,G,HG,I,J

A,B,C,D A,B,C,E A,B,C,FA,B,C,G A,B,C,HA,B,C,I A,B,C,J A,B,D,E A,B,D,FA,B,D,G A,B,D,HA,B,D,I A,B,D,JA,B,F,I A,B,F,JA,B,G,HA,B,G,I A,B,H,IA,B,I,J A,C,D,E A,C,D,FA,C,D,G A,C,D,HA,C,D,I A,C,D,J A,C,E,HA,C,E,I A,C,F,GA,C,F,H A,C,F,JA,C,G,HA,C,H,I A,C,H,JA,C,I,J A,D,E,FA,D,E,GA,D,E,I A,D,F,GA,D,F,HA,D,G,HA,D,G,I A,D,G,J A,F,G,JB,C,D,E B,C,D,FB,C,D,G B,C,D,HB,C,D,I B,C,F,GB,C,F,I B,C,F,JB,C,G,HB,C,G,I B,C,H,JB,D,E,GB,D,E,I B,D,F,GB,D,F,I B,D,G,IB,F,H,I C,D,E,J C,D,F,GC,D,F,I C,D,G,HC,D,G,I C,D,G,JC,D,H,I C,E,F,G C,F,H,JC,F,I,J C,G,H,ID,E,G,I D,F,G,HD,F,G,JD,G,H,I D,G,H,JD,G,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,D,JA,B,C,E,G A,B,C,F,GA,B,C,F,I A,B,C,G,HA,B,C,G,I A,B,C,G,JA,B,C,H,IA,B,C,I,J A,B,D,E,GA,B,D,E,I A,B,D,F,GA,B,D,F,HA,B,D,F,I A,B,D,F,JA,B,D,G,HA,B,D,G,I A,B,D,G,J A,B,D,H,JA,B,D,I,J A,B,F,G,J A,B,F,H,JA,B,G,I,J A,C,D,E,GA,C,D,E,I A,C,D,E,J A,C,D,F,GA,C,D,F,H A,C,D,F,JA,C,D,G,HA,C,D,G,I A,C,D,G,JA,C,D,I,J A,C,E,G,H A,C,F,G,JA,C,G,H,I A,C,G,H,JA,C,G,I,J A,D,E,F,I A,D,E,G,I A,D,F,G,JA,D,G,H,I B,C,D,E,G B,C,D,E,HB,C,D,E,I B,C,D,E,J B,C,D,F,GB,C,D,G,HB,C,D,G,I B,C,D,G,JB,C,D,H,I B,C,D,H,J B,C,E,F,GB,C,E,F,IB,C,F,G,I B,D,E,G,HB,D,E,G,IB,D,F,G,I B,D,F,G,JC,D,E,G,HC,D,E,G,JC,D,F,G,I C,D,F,G,JC,D,F,H,I C,D,G,H,JD,E,F,G,ID,E,G,I,J

A,B,C,D,E,GA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,JA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,IA,B,C,D,I,J A,B,C,E,G,HA,B,C,E,I,JA,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,G,H,I A,B,C,G,H,JA,B,C,G,I,J A,B,D,E,F,G A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,E,H,I A,B,D,F,G,HA,B,D,F,G,J A,B,D,F,H,JA,B,D,G,I,JA,B,E,G,I,JA,B,G,H,I,J A,C,D,E,F,I A,C,D,E,G,HA,C,D,E,G,I A,C,D,F,G,HA,C,D,F,G,I A,C,D,F,G,JA,C,D,F,H,JA,C,D,G,H,IA,C,D,G,I,J A,D,E,F,G,JB,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,JB,C,D,F,G,I B,C,D,F,G,JB,C,D,F,H,I B,C,D,G,H,IB,C,D,H,I,JC,D,F,G,I,J D,E,F,G,H,I

A,B,C,D,E,F,G A,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,J A,B,C,D,F,G,HA,B,C,D,F,H,I A,B,C,D,F,H,JA,B,C,D,G,H,I A,B,C,D,G,H,JA,B,C,D,G,I,JA,B,C,E,G,I,JA,B,C,F,G,H,I A,B,C,F,G,I,J A,B,D,E,G,H,IA,B,D,E,G,I,J A,B,D,F,G,H,JA,C,D,F,G,H,JB,C,D,F,G,I,J B,C,D,G,H,I,J

A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,D,F,G,H,JA,B,C,D,F,G,I,J A,B,C,D,G,H,I,JB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J



0

0

0

ID qiw3nSX8uOEX3EE2
acc genotypes 123
peaks no back 37

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C D

A,DA,EA,FB,CB,G C,DC,FC,GC,I D,E D,G D,H

A,B,DA,B,EA,B,FA,B,G A,C,DA,C,FA,C,I A,D,EA,D,F A,D,GA,E,JB,C,DB,C,E B,C,FB,C,GB,E,G C,D,EC,D,I C,F,GC,F,HC,G,I D,E,F D,E,G D,F,G

A,B,C,DA,B,C,E A,B,C,FA,B,C,G A,B,C,I A,B,D,EA,B,D,F A,B,D,GA,B,E,FA,B,E,GA,B,F,G A,C,D,GA,C,F,G A,D,G,JB,C,D,FB,C,D,GB,C,E,G B,C,E,HB,C,E,I B,C,F,G B,C,F,IB,E,G,H C,D,E,FC,D,E,G C,D,F,GC,E,F,H D,F,G,I D,F,G,J

A,B,C,D,FA,B,C,D,GA,B,C,D,I A,B,C,D,JA,B,C,F,I A,B,D,E,F A,B,D,E,G A,B,D,E,IA,B,D,E,JA,B,D,F,GA,B,D,F,JA,B,D,G,IA,B,E,F,G A,C,D,F,GB,C,D,F,IB,C,E,F,G B,C,E,F,H B,C,F,G,I

A,B,C,D,E,GA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,E,F,IA,B,C,F,G,I A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,F,I A,B,D,E,F,JA,B,D,E,G,I A,B,D,E,G,JA,B,D,F,G,IA,B,E,F,G,JB,C,D,E,F,G B,C,D,E,F,IB,C,E,F,G,H

A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,JA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,E,F,G,IA,B,C,E,F,I,J A,B,D,E,F,G,HA,B,D,E,F,G,IB,C,D,E,F,G,H

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,I A,B,C,D,E,F,G,J A,B,C,D,F,G,H,JA,B,C,D,F,G,I,J



0

0

0

ID QLvp54fgddHiWuDQ
acc genotypes 365
peaks no back 92

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC DEFG H I J

A,CA,H A,I A,JB,C B,DB,FB,H B,I B,JC,DC,FC,G C,H C,I C,JD,I D,JE,I E,JF,G F,H F,I F,JG,H G,I H,I H,JI,J

A,B,CA,B,F A,B,JA,C,DA,C,FA,C,G A,C,H A,C,I A,C,J A,D,JA,E,JA,F,H A,F,I A,F,JA,G,H A,H,I A,H,JB,C,FB,C,G B,C,I B,C,JB,D,HB,F,H B,F,IB,G,I B,H,I B,H,JB,I,JC,D,I C,D,JC,E,IC,F,H C,F,I C,F,JC,G,H C,G,I C,H,I C,H,JC,I,JD,F,H D,G,I D,H,JE,F,IF,G,H F,G,I F,H,JG,H,I H,I,J

A,B,C,DA,B,C,EA,B,C,F A,B,C,H A,B,C,IA,B,D,FA,B,F,H A,B,F,I A,B,F,JA,B,H,I A,B,H,JA,B,I,JA,C,D,F A,C,D,JA,C,E,F A,C,E,HA,C,F,G A,C,F,H A,C,F,I A,C,F,JA,C,G,HA,C,G,I A,C,H,I A,C,H,J A,D,E,JA,D,F,H A,D,F,J A,D,G,JA,D,H,I A,D,H,JA,E,F,JA,E,H,IA,F,G,I A,F,G,JA,F,H,I A,F,I,J A,H,I,JB,C,D,F B,C,D,H B,C,D,JB,C,E,FB,C,E,G B,C,E,IB,C,F,G B,C,F,H B,C,F,JB,C,G,I B,C,H,I B,C,H,J B,D,H,JB,E,H,JB,E,I,J B,F,H,JB,F,I,JB,G,H,I B,G,I,J B,H,I,JC,D,F,H C,D,F,JC,D,G,I C,D,G,JC,D,H,I C,D,I,JC,E,H,IC,F,G,I C,F,H,I C,F,H,JC,G,H,I C,H,I,JD,F,G,ID,F,H,I D,H,I,JE,F,G,IF,G,H,I F,H,I,JG,H,I,J

A,B,C,D,GA,B,C,D,H A,B,C,D,JA,B,C,E,F A,B,C,F,HA,B,C,F,I A,B,C,F,JA,B,C,G,H A,B,C,G,I A,B,C,H,I A,B,C,H,J A,B,D,E,JA,B,D,F,H A,B,D,F,I A,B,D,G,JA,B,D,H,I A,B,D,H,JA,B,E,F,I A,B,E,H,I A,B,E,H,JA,B,F,G,I A,B,F,H,I A,B,F,H,JA,B,F,I,JA,B,G,H,I A,B,G,H,JA,B,G,I,J A,B,H,I,J A,C,D,F,JA,C,D,H,I A,C,D,H,JA,C,E,F,HA,C,E,F,J A,C,E,H,IA,C,F,G,H A,C,F,G,I A,C,F,H,I A,C,F,H,JA,C,F,I,JA,C,G,H,I A,D,E,H,I A,D,E,H,J A,D,E,I,JA,D,F,G,I A,D,F,H,JA,D,F,I,J A,D,G,I,J A,D,H,I,JA,E,F,H,IA,E,G,H,I A,F,G,I,J A,F,H,I,JA,G,H,I,J B,C,D,E,JB,C,D,F,I B,C,D,G,HB,C,D,G,I B,C,D,H,I B,C,D,H,J B,C,D,I,JB,C,E,G,I B,C,E,H,I B,C,E,H,JB,C,E,I,JB,C,F,G,H B,C,F,G,I B,C,F,H,I B,C,F,H,JB,C,F,I,J B,C,H,I,JB,D,F,G,I B,D,F,I,J B,E,F,H,JB,E,F,I,JB,F,G,H,I B,F,H,I,JB,G,H,I,J C,D,E,F,JC,D,E,I,J C,D,F,G,JC,D,F,H,JC,D,F,I,JC,D,G,H,I C,D,G,H,JC,D,H,I,JC,F,G,H,I C,F,H,I,JD,E,F,H,IE,F,G,H,I

A,B,C,D,E,JA,B,C,D,F,HA,B,C,D,F,I A,B,C,D,F,JA,B,C,D,H,I A,B,C,D,H,J A,B,C,D,I,JA,B,C,E,F,G A,B,C,E,F,IA,B,C,E,G,I A,B,C,E,H,JA,B,C,F,G,H A,B,C,F,H,I A,B,C,F,H,JA,B,C,G,H,I A,B,C,G,I,J A,B,C,H,I,J A,B,D,E,G,JA,B,D,E,H,I A,B,D,E,I,JA,B,D,F,H,I A,B,D,F,H,JA,B,D,F,I,J A,B,D,H,I,JA,B,E,F,G,I A,B,E,F,H,I A,B,E,F,I,JA,B,E,G,H,I A,B,E,G,H,JA,B,F,G,H,I A,B,F,G,H,JA,B,F,G,I,J A,B,F,H,I,J A,C,D,F,G,JA,C,D,F,H,I A,C,D,F,H,JA,C,E,F,H,IA,C,E,G,H,I A,C,F,G,I,J A,D,E,F,H,JA,D,F,G,H,I A,D,F,G,H,JA,D,F,H,I,JA,E,F,H,I,J B,C,D,E,F,JB,C,D,E,H,I B,C,D,E,I,JB,C,D,F,G,I B,C,D,F,H,JB,C,D,F,I,J B,C,D,G,H,JB,C,D,H,I,JB,C,E,F,G,I B,C,E,F,H,I B,C,E,F,H,JB,C,E,F,I,J B,C,E,H,I,JB,C,F,G,H,I B,C,F,G,I,JB,D,E,F,G,I B,D,F,G,H,I B,D,F,G,I,J B,D,F,H,I,J B,F,G,H,I,J C,D,E,H,I,J C,D,F,G,H,JC,D,F,H,I,JC,E,F,G,H,I C,F,G,H,I,J

A,B,C,D,E,H,IA,B,C,D,F,H,I A,B,C,D,F,I,J A,B,C,D,G,H,JA,B,C,D,G,I,JA,B,C,E,F,H,I A,B,C,E,F,I,JA,B,C,E,G,H,I A,B,C,E,G,I,J A,B,C,E,H,I,JA,B,C,F,G,I,J A,B,C,F,H,I,J A,B,D,F,G,H,JA,B,D,F,G,I,J A,C,D,F,H,I,JA,C,F,G,H,I,JB,C,D,E,F,G,I B,C,D,E,F,H,I B,C,D,E,F,I,J B,C,D,E,G,H,JB,C,D,F,G,H,JB,C,D,F,G,I,J B,C,D,F,H,I,JB,C,E,F,G,H,I B,C,E,F,H,I,JB,C,F,G,H,I,JB,D,F,G,H,I,J C,D,F,G,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,H,I A,B,C,D,F,G,H,JA,B,C,D,F,H,I,JA,B,C,E,F,G,H,I A,B,C,F,G,H,I,JA,B,D,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,F,H,I,J B,C,D,E,G,H,I,JB,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID R1rRFK7kvGTL7JOu
acc genotypes 95
peaks no back 39

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDEF G

A,GB,F B,G C,D C,I C,JD,E D,H D,IE,G E,IF,GF,J G,HG,I

A,B,GA,C,GA,F,G A,G,I B,C,GB,D,GB,F,J B,G,HB,G,I B,G,J C,D,I C,D,JC,E,IC,G,HC,G,I D,E,HD,F,H D,F,ID,G,HD,G,IE,F,J E,G,HE,G,IF,G,IF,I,J G,H,I G,H,JG,I,J

A,B,G,HA,B,G,IA,C,E,G A,D,G,IA,F,G,IA,F,I,J A,G,H,JA,G,I,J B,C,G,IB,D,G,I B,D,G,J B,E,G,I C,D,I,JC,E,H,I C,E,I,JC,F,I,J D,E,H,JE,F,I,J E,G,H,J F,G,H,J

A,B,C,G,IA,B,D,G,IA,B,F,G,IA,B,F,I,J A,B,G,I,JA,C,G,I,J A,E,F,G,I A,F,G,H,JA,G,H,I,J B,D,E,H,JE,F,G,H,J

A,B,C,F,G,IA,B,D,G,H,IA,B,D,G,I,J A,F,G,H,I,JC,E,F,G,H,JD,E,F,G,H,JE,F,G,H,I,J

A,B,C,F,G,H,IA,B,D,F,G,I,J A,D,F,G,H,I,J B,E,F,G,H,I,J

A,B,D,F,G,H,I,J

A,B,C,D,F,G,H,I,J
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ID r8ycAIoMMwveOtjh
acc genotypes 474
peaks no back 56

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD E FG

A,C A,DA,E A,FA,GB,C B,E B,FB,GB,HC,D C,F C,GC,JD,GD,HD,I E,FE,HE,I F,G F,HG,H

A,B,C A,B,E A,B,GA,B,H A,C,DA,C,E A,C,FA,C,GA,D,E A,D,FA,D,G A,E,FA,E,G A,E,H A,F,G A,F,HA,G,H A,G,I A,G,JB,C,GB,C,HB,C,J B,D,E B,D,FB,D,H B,E,FB,E,H B,F,GB,F,HC,D,E C,D,FC,D,I C,E,G C,F,GC,G,H C,G,JD,E,I D,F,HD,G,HD,G,I E,F,HE,F,I E,G,H E,H,JF,G,H

A,B,C,D A,B,C,FA,B,C,HA,B,D,E A,B,D,GA,B,D,H A,B,E,FA,B,E,G A,B,E,H A,B,F,GA,B,F,HA,B,G,HA,B,G,I A,B,G,JA,B,H,I A,C,D,E A,C,D,FA,C,D,GA,C,D,I A,C,D,JA,C,E,FA,C,E,G A,C,E,H A,C,F,GA,C,F,HA,C,G,H A,C,G,JA,D,E,FA,D,E,G A,D,E,H A,D,E,IA,D,F,HA,D,G,H A,D,G,JA,E,F,GA,E,F,HA,E,G,H A,E,G,I A,E,G,JA,E,H,I A,E,H,JA,F,G,HA,F,G,I A,F,G,JA,G,H,JB,C,D,E B,C,D,FB,C,D,J B,C,E,FB,C,E,H B,C,F,GB,C,F,HB,C,F,J B,C,G,H B,C,G,JB,D,E,F B,D,E,GB,D,E,I B,D,E,J B,D,F,GB,D,F,HB,D,G,I B,E,F,GB,E,F,H B,F,G,HB,F,H,I C,D,E,F C,D,E,GC,D,E,H C,D,F,H C,D,G,HC,D,G,IC,D,H,I C,E,F,G C,E,H,JC,F,G,H C,F,G,JD,E,F,HD,E,G,ID,E,H,I D,F,G,HD,F,G,I E,F,G,HE,F,H,I E,F,H,JE,G,H,I E,G,H,J

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,H A,B,C,E,FA,B,C,E,G A,B,C,E,H A,B,C,F,GA,B,C,F,H A,B,C,F,JA,B,C,G,HA,B,C,G,I A,B,C,G,JA,B,D,E,FA,B,D,E,GA,B,D,E,H A,B,D,F,GA,B,D,G,HA,B,D,G,I A,B,D,G,JA,B,E,F,GA,B,E,F,HA,B,E,G,HA,B,E,G,I A,B,E,G,JA,B,E,H,IA,B,F,G,H A,B,F,G,I A,B,F,G,JA,B,F,H,I A,B,F,H,J A,B,G,H,JA,B,G,I,JA,C,D,E,FA,C,D,E,G A,C,D,E,H A,C,D,E,JA,C,D,F,GA,C,D,F,H A,C,D,F,JA,C,D,G,HA,C,D,G,I A,C,E,F,GA,C,E,F,H A,C,E,F,IA,C,E,G,H A,C,E,G,JA,C,E,H,JA,C,F,G,H A,C,F,G,I A,C,F,G,J A,C,G,H,JA,D,E,F,GA,D,E,F,H A,D,E,F,JA,D,E,G,H A,D,E,G,I A,D,E,G,JA,D,E,H,I A,D,E,H,JA,D,F,G,HA,D,F,G,I A,D,F,G,JA,E,F,G,HA,E,F,G,I A,E,F,G,JA,E,F,H,I A,E,F,H,JA,E,G,H,I A,E,G,H,JA,F,G,H,I A,F,G,H,J A,F,G,I,JB,C,D,E,GB,C,D,E,HB,C,D,E,J B,C,D,F,GB,C,D,F,H B,C,D,G,JB,C,D,H,IB,C,D,H,J B,C,E,F,GB,C,E,G,H B,C,F,G,HB,C,F,G,I B,C,F,G,JB,C,F,H,J B,C,G,H,JB,D,E,F,GB,D,E,F,HB,D,E,F,J B,D,E,G,HB,D,E,G,I B,D,E,G,JB,D,F,G,HB,D,F,G,IB,D,F,H,IB,D,G,H,I B,E,F,G,HB,E,F,H,I B,E,F,H,JB,F,G,H,J C,D,E,F,G C,D,E,G,HC,D,E,G,IC,D,E,H,I C,D,E,H,JC,D,F,G,HC,D,F,G,I C,D,G,H,I C,E,F,G,H C,E,G,H,JD,E,F,G,HD,E,F,H,J D,E,G,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,I A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,I A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,G,HA,B,C,E,G,I A,B,C,E,G,JA,B,C,E,H,JA,B,C,F,G,HA,B,C,F,G,I A,B,C,F,G,JA,B,C,F,H,I A,B,C,F,H,J A,B,C,G,H,JA,B,D,E,F,GA,B,D,E,F,HA,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,E,H,JA,B,D,F,G,HA,B,D,F,G,I A,B,D,F,G,JA,B,D,F,H,I A,B,E,F,G,HA,B,E,F,G,IA,B,E,F,H,I A,B,E,F,H,JA,B,E,G,H,I A,B,E,G,H,JA,B,E,G,I,JA,B,E,H,I,J A,B,F,G,H,J A,B,F,G,I,JA,C,D,E,F,GA,C,D,E,F,HA,C,D,E,G,HA,C,D,E,G,I A,C,D,E,G,JA,C,D,E,H,I A,C,D,E,H,JA,C,D,F,G,HA,C,D,F,G,I A,C,D,F,G,JA,C,D,G,H,I A,C,E,F,G,H A,C,E,F,G,JA,C,E,F,H,I A,C,E,F,H,JA,C,E,G,H,I A,C,E,G,H,JA,C,F,G,H,I A,C,F,G,H,JA,D,E,F,G,HA,D,E,F,G,I A,D,E,F,G,JA,D,E,F,H,JA,D,E,G,H,I A,D,E,G,H,JA,D,E,H,I,J A,D,F,G,H,JA,E,F,G,H,I A,E,F,G,H,J A,F,G,H,I,JB,C,D,E,F,GB,C,D,E,F,HB,C,D,E,G,I B,C,D,F,G,HB,C,D,F,G,I B,C,D,F,G,JB,C,D,F,H,IB,C,D,F,H,J B,C,D,G,H,I B,C,E,F,G,HB,C,E,F,G,I B,C,E,F,G,JB,C,E,F,H,JB,D,E,F,G,I B,D,E,G,H,JB,D,F,G,H,I C,D,E,F,G,HC,D,E,F,G,I C,D,E,F,G,J C,D,E,F,H,J C,D,E,G,H,JC,D,F,G,H,I C,D,F,G,H,JC,D,F,G,I,J C,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,G,H A,B,C,D,F,G,JA,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,D,G,H,JA,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,JA,B,C,E,F,H,JA,B,C,E,G,H,I A,B,C,E,G,H,JA,B,C,E,H,I,J A,B,C,F,G,H,JA,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,I A,B,D,E,F,H,JA,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,F,G,H,I A,B,D,F,G,H,JA,B,E,F,G,H,I A,B,E,F,G,H,JA,B,E,G,H,I,JA,C,D,E,F,G,IA,C,D,E,F,H,I A,C,D,E,F,H,JA,C,D,E,G,H,I A,C,D,E,G,H,JA,C,D,E,G,I,JA,C,D,E,H,I,JA,C,D,F,G,H,I A,C,E,F,G,H,I A,C,E,F,G,H,JA,C,E,F,G,I,J A,C,F,G,H,I,JA,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,G,H,I,J A,D,F,G,H,I,JB,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,G,H,IB,C,D,F,G,H,I B,C,D,F,G,H,JB,C,D,F,G,I,JB,C,E,F,G,H,IB,D,E,F,G,H,IB,D,E,F,G,I,J C,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,G,H,I A,B,C,D,E,G,H,JA,B,C,D,E,G,I,JA,B,C,D,F,G,H,I A,B,C,D,F,G,H,JA,B,C,D,F,G,I,JA,B,C,D,G,H,I,J A,B,C,E,F,G,H,I A,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,F,H,I,JA,B,D,E,F,G,H,I A,B,D,E,F,G,H,J A,B,D,F,G,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,F,G,I,JA,C,D,E,G,H,I,J A,C,D,F,G,H,I,JA,C,E,F,G,H,I,J A,D,E,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,J A,B,D,E,F,G,H,I,JA,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID rFXDokDyxb54xE8I
acc genotypes 267
peaks no back 95

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD EF GHI J

A,HA,I A,JB,HB,I B,JC,F C,GC,HC,I C,JD,FD,H D,I D,J E,GE,HE,I E,J F,GF,HF,I F,J G,H G,JH,I H,JI,J

A,D,I A,D,J A,E,GA,E,HA,F,I A,F,J A,G,JA,H,I A,H,JA,I,JB,C,HB,D,I B,E,J B,F,JB,G,I B,H,I B,H,JB,I,J C,D,H C,E,GC,E,HC,E,I C,E,JC,F,HC,F,I C,G,H C,G,JD,F,ID,H,I D,H,J E,F,GE,F,I E,F,JE,G,I E,G,JE,H,JE,I,J F,H,JF,I,J G,H,J G,I,J

A,B,E,JA,C,E,I A,C,G,JA,D,G,J A,E,F,GA,E,F,I A,E,F,J A,E,G,HA,E,G,JA,E,I,J A,F,G,JA,F,H,J A,G,H,J A,G,I,JB,C,E,JB,C,F,IB,C,H,I B,C,I,J B,D,E,JB,D,F,I B,D,H,I B,D,H,JB,E,F,JB,E,G,JB,E,H,I B,E,H,JB,E,I,JB,F,H,I B,H,I,J C,D,E,HC,D,E,I C,D,E,JC,D,F,H C,D,G,JC,E,F,I C,E,G,HC,E,H,I C,E,H,JC,E,I,J C,F,G,JC,G,H,J C,G,I,JD,E,H,JD,E,I,JD,F,H,I D,F,I,J D,G,H,JD,H,I,JE,F,G,I E,F,H,JE,F,I,JE,G,H,I E,G,I,JE,H,I,J F,G,H,JF,H,I,J G,H,I,J

A,B,C,G,JA,B,D,F,I A,B,D,G,JA,B,D,H,JA,B,E,G,JA,B,E,H,I A,B,E,H,JA,B,E,I,J A,B,G,H,J A,B,G,I,JA,C,D,E,I A,C,D,G,J A,C,E,F,GA,C,E,F,I A,C,E,G,HA,C,E,H,I A,C,E,I,J A,C,G,I,JA,D,E,G,JA,D,F,H,J A,D,G,H,JA,D,H,I,J A,E,F,G,JA,E,G,I,JA,E,H,I,J A,F,G,H,JA,F,H,I,J A,G,H,I,JB,C,D,E,JB,C,E,F,I B,C,E,G,J B,C,E,H,JB,C,E,I,J B,C,F,G,JB,C,F,H,I B,C,F,I,JB,D,E,H,I B,D,E,H,JB,D,E,I,JB,D,F,H,I B,D,F,H,JB,E,F,G,IB,E,F,H,I B,E,F,I,J B,E,G,H,JB,E,G,I,JB,E,H,I,JB,F,G,H,I C,D,E,F,H C,D,E,F,JC,D,E,G,H C,D,E,H,JC,D,E,I,J C,D,F,G,JC,D,F,H,J C,D,G,H,JC,E,F,I,J C,E,G,H,I C,E,G,H,J C,F,G,H,JD,E,F,G,I D,E,F,I,J D,E,H,I,JE,F,G,I,J E,F,H,I,JE,G,H,I,J F,G,H,I,J

A,B,C,E,H,JA,B,C,E,I,JA,B,C,F,H,I A,B,D,G,I,JA,B,E,F,H,I A,B,F,H,I,JA,C,D,E,H,I A,C,D,E,I,J A,C,D,G,I,JA,C,E,F,G,HA,C,E,F,I,JA,C,E,G,H,I A,C,F,G,H,J A,D,F,G,H,JA,D,F,H,I,J A,D,G,H,I,JA,E,F,G,H,JA,E,F,H,I,JB,C,D,E,I,J B,C,D,F,G,JB,C,E,F,H,I B,C,E,G,H,I B,C,E,G,I,JB,C,F,G,H,I B,C,F,G,I,JB,C,F,H,I,JB,D,E,F,H,I B,D,E,F,I,JB,D,E,H,I,JC,D,E,F,G,I C,D,F,G,H,JD,E,F,H,I,JD,E,G,H,I,J E,F,G,H,I,J

A,B,C,D,E,H,JA,B,C,D,E,I,J A,B,C,E,F,I,JA,B,C,E,H,I,J A,B,C,F,G,I,JA,B,D,E,H,I,J A,B,D,F,H,I,JA,B,E,F,H,I,JA,C,D,E,F,I,JA,C,D,E,H,I,J A,C,E,F,G,H,J A,D,E,F,G,H,JB,C,E,G,H,I,JB,D,E,F,G,H,I B,D,E,F,G,I,JB,D,E,F,H,I,J B,D,E,G,H,I,J D,E,F,G,H,I,J

A,B,C,D,E,F,I,J A,B,C,D,E,H,I,JA,B,C,E,F,G,I,J A,B,D,E,F,G,H,JA,B,D,E,F,H,I,JA,B,D,E,G,H,I,JA,C,D,E,F,G,I,J B,C,D,E,F,H,I,JB,D,E,F,G,H,I,J

B,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0
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acc genotypes 305
peaks no back 59

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

ABC D EF

A,BA,C A,D A,EA,FB,C B,D B,EB,FC,D C,E C,FC,G D,ED,F E,FF,H F,J

A,B,C A,B,EA,B,FA,C,D A,C,E A,C,FA,C,H A,D,FA,D,H A,E,F A,E,IA,F,HB,C,D B,C,FB,C,HB,C,I B,D,EB,E,F B,E,GB,E,HC,D,E C,D,FC,E,F C,E,GC,E,H C,F,HC,F,J D,E,F D,E,HD,F,HD,F,I E,F,H E,F,I

A,B,C,D A,B,C,E A,B,C,FA,B,C,HA,B,C,I A,B,D,EA,B,D,H A,B,E,F A,B,E,GA,B,E,HA,B,F,HA,C,D,E A,C,D,FA,C,D,H A,C,E,F A,C,E,GA,C,E,H A,C,F,HA,C,F,JA,C,G,H A,D,E,FA,D,E,HA,D,F,H A,D,F,IA,D,H,I A,E,F,H A,E,F,I A,E,F,JB,C,D,E B,C,D,FB,C,D,H B,C,E,F B,C,E,GB,C,E,HB,C,E,I B,C,F,G B,C,F,H B,C,F,JB,C,H,J B,D,E,F B,D,E,GB,D,E,HB,D,F,H B,E,F,H B,E,G,H B,E,G,IC,D,E,F C,D,E,GC,D,E,H C,D,F,H C,D,F,IC,D,F,J C,E,F,H C,E,F,IC,E,G,HC,F,G,HC,F,H,J D,E,F,HD,F,H,J E,F,H,I

A,B,C,D,E A,B,C,D,FA,B,C,D,H A,B,C,E,FA,B,C,E,HA,B,C,E,I A,B,C,F,HA,B,C,F,I A,B,C,F,JA,B,C,G,HA,B,C,H,I A,B,C,H,JA,B,C,I,J A,B,D,E,FA,B,D,F,HA,B,D,H,I A,B,E,F,GA,B,E,F,H A,B,E,F,I A,B,E,F,J A,B,E,G,IA,C,D,E,F A,C,D,E,GA,C,D,E,HA,C,D,E,I A,C,D,F,H A,C,D,F,IA,C,D,G,H A,C,D,H,IA,C,E,F,H A,C,E,F,J A,C,E,G,HA,C,E,H,J A,D,E,F,H A,D,E,F,IA,D,F,H,J A,E,F,H,IB,C,D,E,F B,C,D,E,GB,C,D,F,G B,C,D,F,H B,C,D,F,JB,C,D,G,H B,C,E,F,GB,C,E,F,H B,C,E,F,J B,C,E,G,IB,C,E,G,JB,C,E,H,I B,C,E,H,J B,C,F,H,J B,D,E,F,H B,D,E,F,IB,D,E,F,JB,D,F,H,I B,D,F,H,J B,E,F,G,HB,E,F,H,JC,D,E,F,GC,D,E,F,H C,D,E,F,IC,D,E,F,J C,D,E,G,JC,D,F,G,J C,D,F,H,IC,D,F,H,J C,E,F,G,H C,E,F,H,ID,E,F,G,H D,E,F,H,I

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,F,HA,B,C,D,F,IA,B,C,D,G,H A,B,C,D,H,I A,B,C,E,F,GA,B,C,E,F,HA,B,C,E,F,I A,B,C,E,G,HA,B,C,E,H,I A,B,C,E,H,J A,B,C,F,G,HA,B,C,F,H,I A,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,I A,B,D,E,G,IA,B,D,E,H,I A,B,D,F,H,J A,B,E,F,G,H A,B,E,F,G,JA,B,E,F,H,I A,B,E,G,H,I A,B,E,G,I,JA,C,D,E,F,H A,C,D,E,G,HA,C,D,F,G,H A,C,D,F,H,IA,C,E,F,G,H A,C,E,F,H,IA,C,E,F,H,J A,D,E,F,H,IA,D,E,F,H,JB,C,D,E,F,G B,C,D,E,F,H B,C,D,E,F,IB,C,D,E,F,J B,C,D,E,G,HB,C,D,E,H,I B,C,D,F,G,HB,C,D,F,G,I B,C,D,F,H,IB,C,E,F,H,I B,C,E,F,H,J B,C,E,G,H,IB,C,E,G,H,J B,C,F,G,H,J B,D,E,F,G,HB,D,E,F,H,JB,D,F,G,H,J B,D,F,H,I,JC,D,E,F,G,H C,D,E,F,G,J C,D,E,F,H,IC,D,E,F,H,J C,E,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,J A,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,H,IA,B,C,D,E,H,J A,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,E,F,G,H A,B,C,E,F,G,IA,B,C,E,F,H,I A,B,C,E,F,H,J A,B,C,E,G,H,IA,B,C,E,G,I,JA,B,C,F,H,I,J A,B,D,E,F,G,HA,B,D,E,F,G,JA,B,D,E,F,H,IA,B,D,E,F,H,JA,B,D,F,G,H,JA,B,D,F,H,I,J A,B,E,F,G,H,JA,C,D,E,F,G,H A,C,D,E,F,G,J A,C,D,E,F,H,IA,C,D,E,F,H,JA,C,D,E,G,H,J B,C,D,E,F,G,HB,C,D,E,F,G,J B,C,D,E,F,H,IB,C,D,E,F,H,J B,C,D,E,F,I,J B,C,D,E,G,H,IB,C,D,E,H,I,J B,C,D,F,G,H,I B,C,D,F,G,H,JB,C,D,F,H,I,JB,C,E,F,G,H,J B,D,E,F,H,I,J C,D,E,F,G,H,IC,D,E,F,G,H,J C,D,E,F,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,IA,B,C,D,E,F,H,J A,B,C,D,E,G,H,IA,B,C,D,F,G,H,I A,B,C,E,F,G,H,JA,B,C,E,F,H,I,J A,B,D,E,F,G,H,IA,B,D,E,F,H,I,JB,C,D,E,F,G,H,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,H,I,J
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removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn
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s

WT

A B C D

A,B A,DA,F A,G B,DB,EB,FB,H C,DD,E D,G D,H D,ID,J

A,B,DA,B,F A,B,H A,C,DA,D,EA,D,F A,D,JA,F,IA,F,J B,D,EB,D,F B,D,IB,F,H C,D,G C,D,ID,E,G D,E,J D,F,ID,H,J D,I,J

A,B,C,DA,B,C,F A,B,D,EA,B,D,F A,B,D,IA,B,F,H A,C,D,F B,D,E,FB,D,F,H B,D,F,I B,D,G,I B,D,I,JB,E,F,HB,F,G,H D,E,F,G

A,B,D,E,FA,B,D,F,H A,B,D,F,IA,B,D,F,J B,C,D,E,FB,D,E,F,H B,D,E,I,JB,D,F,I,J

A,B,D,E,I,JA,B,D,F,H,I

A,B,D,E,F,I,J
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ID RM1oRnvkQ74p10MYi
acc genotypes 211
peaks no back 85

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A BC DEFG HI

A,FA,G A,HA,I B,DB,FB,I C,GC,I D,HD,I E,G E,HE,I E,JF,G F,HF,I G,HG,J H,J

A,B,D A,B,HA,C,G A,C,HA,C,I A,D,FA,D,G A,D,HA,E,F A,E,HA,E,I A,F,G A,F,H A,G,HA,G,I A,H,JB,D,G B,D,HB,D,JB,E,GB,E,I B,F,GB,G,I B,G,J C,D,HC,E,GC,E,I C,F,I C,G,JD,E,G D,E,HD,E,I D,G,I D,H,ID,I,J E,F,G E,F,HE,G,HE,G,I E,G,J E,H,JF,G,HF,G,I F,H,JG,H,JG,I,J

A,B,C,G A,B,D,H A,B,E,HA,B,F,HA,B,G,H A,B,H,IA,C,D,HA,C,E,HA,C,E,I A,C,F,GA,C,F,I A,C,G,J A,D,E,F A,D,E,HA,E,H,I A,F,G,J A,G,H,JB,D,E,HB,D,E,I B,D,F,HB,E,F,GB,E,G,HB,E,G,I B,G,H,JB,G,I,JC,D,E,GC,D,G,IC,D,I,J C,E,F,G C,E,F,HC,E,F,I C,E,G,HC,E,I,J D,E,F,HD,E,G,HD,E,G,I D,E,G,JD,F,I,J D,G,H,ID,G,I,J E,F,G,H E,G,H,JF,G,H,I F,G,I,J

A,B,C,E,HA,B,C,E,I A,B,C,F,G A,B,D,E,HA,B,E,F,G A,B,E,F,HA,B,E,G,H A,B,E,H,JA,B,F,G,HA,B,G,H,JA,C,D,E,HA,C,D,F,GA,C,E,I,J A,C,F,G,I A,D,E,F,G A,D,E,G,HA,D,E,G,I A,D,E,H,JA,D,F,G,J A,D,G,H,JA,D,G,I,J A,E,G,H,JA,F,G,H,I A,F,G,H,JB,C,D,E,I B,D,E,H,JB,D,G,H,JB,E,F,G,IB,E,G,H,I B,E,G,H,J B,F,G,H,JB,G,H,I,JC,D,E,G,IC,D,E,I,J C,E,F,G,JC,E,F,H,IC,E,F,I,J C,E,G,H,JC,E,H,I,J D,E,G,H,I D,E,G,H,JD,E,G,I,J D,G,H,I,J E,F,G,H,I

A,B,C,E,F,H A,B,C,E,G,HA,B,C,E,H,IA,B,C,G,H,JA,B,D,E,G,H A,B,E,F,G,H A,B,E,F,H,IA,B,E,G,H,JA,B,F,G,H,JA,B,G,H,I,JA,C,D,E,F,H A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,H,IA,C,D,F,G,H A,C,E,G,H,JA,C,E,H,I,J A,C,F,G,H,IA,C,F,G,I,J A,D,E,G,H,IA,D,E,G,I,J A,D,F,G,H,J A,E,G,H,I,JA,F,G,H,I,JB,C,D,E,I,J B,C,E,G,H,I B,C,E,G,H,J B,C,G,H,I,JB,D,E,G,I,J B,E,F,G,I,J B,E,G,H,I,JC,E,F,G,H,I C,E,G,H,I,JD,E,G,H,I,JD,F,G,H,I,J

A,B,C,E,F,G,HA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,E,G,H,JA,B,C,E,H,I,J A,B,D,E,G,H,IA,C,E,F,G,H,IA,C,E,G,H,I,J B,C,E,G,H,I,J B,C,F,G,H,I,JB,D,E,G,H,I,J
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1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B C

A,CC,DC,E C,FC,J

A,C,D A,C,E A,C,G A,C,HA,C,I A,C,JC,D,E C,D,FC,D,G C,D,J C,E,FC,E,J

A,B,C,I A,B,C,J A,C,D,FA,C,D,I A,C,D,J A,C,E,FA,C,E,G A,C,E,HA,C,E,I A,C,E,JA,C,F,H A,C,I,J B,C,D,FB,C,E,J C,D,E,FC,D,E,J C,D,F,H C,E,F,H C,E,F,I

A,B,C,D,I A,B,C,D,J A,B,C,E,FA,B,C,E,JA,B,C,I,J A,C,D,E,FA,C,D,E,GA,C,D,E,I A,C,D,E,J A,C,D,F,I A,C,E,F,JA,C,E,I,J B,C,D,E,FC,D,E,I,J

A,B,C,D,E,J A,C,D,E,F,JA,C,D,E,H,JA,C,D,E,I,J

A,B,C,D,E,G,J



0

0

0

ID siB10Dc3bBqHdWLsu
acc genotypes 152
peaks no back 59

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

ABC DEF

A,C A,DA,EA,F A,IA,JB,C B,EB,F C,DC,FC,G C,HC,IC,J D,IE,FF,H F,I

A,B,CA,B,FA,C,EA,C,FA,C,HA,C,I A,D,F A,D,IA,E,GA,F,H A,F,IB,C,DB,C,F B,D,FB,E,F B,F,H C,D,F C,D,IC,E,FC,F,G C,F,H C,F,IC,F,JC,H,J C,I,J D,E,IE,F,H E,F,IF,G,H F,G,I F,I,J

A,C,D,F A,C,D,IA,C,E,FA,C,E,I A,C,E,J A,C,F,IA,C,H,IA,C,I,J A,D,E,FA,D,E,IA,D,F,IA,E,F,H A,E,F,IA,F,G,H A,F,G,IA,F,H,J A,F,I,JB,C,D,E B,C,D,IB,C,E,F B,C,F,HB,C,F,J C,D,E,F C,D,F,IC,D,F,J C,D,I,JC,E,F,IC,E,F,JC,E,I,J C,F,G,IC,F,H,IC,F,H,J E,F,G,H E,F,G,IE,F,H,IE,F,H,J

A,B,C,E,FA,B,C,F,J A,B,D,E,FA,B,E,F,H A,C,D,F,IA,C,E,F,H A,C,E,F,I A,C,F,G,IA,C,F,H,I A,D,E,F,GA,D,E,F,IA,E,F,G,H A,E,F,G,IA,E,F,H,J A,E,F,I,JB,C,D,E,F B,C,D,E,JB,C,E,F,GB,C,E,F,JB,C,E,I,J B,C,F,G,IB,C,F,H,IC,D,E,F,H C,D,E,F,IC,D,F,G,IC,D,F,G,J C,D,H,I,JC,E,F,G,I C,F,G,H,IC,F,H,I,JD,E,F,G,H D,E,F,H,J E,F,G,H,I E,F,G,I,J

A,B,C,E,F,J A,B,C,F,G,IA,C,D,E,F,H A,C,D,E,F,IA,C,E,F,G,H A,C,E,F,G,I A,C,E,F,I,JA,E,F,G,H,IA,E,F,G,H,J B,C,D,E,F,HB,C,D,E,F,JB,C,E,F,G,JB,C,E,F,H,JB,C,E,F,I,J B,D,E,F,G,H C,D,E,F,G,IC,D,E,F,H,I

A,B,C,D,E,F,J A,B,C,D,F,G,IA,B,C,E,F,I,J A,C,D,E,F,H,IA,C,D,E,F,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,E,F,G,I,J



0

0

0

ID SkrmpMeOx2A5XIjs
acc genotypes 41
peaks no back 14

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B

B,CB,D B,EB,I B,J

B,C,D B,C,EB,C,GB,C,I B,C,JB,D,EB,D,I B,D,JB,E,GB,E,I B,E,J

A,B,C,EA,B,D,EB,C,D,EB,C,D,F B,C,D,GB,C,D,I B,C,E,G B,C,G,IB,D,E,HB,D,E,I B,D,E,JB,E,F,JB,E,G,I

B,C,D,E,FB,C,D,E,I B,C,D,E,J B,C,E,G,I B,D,E,H,J

B,C,D,E,F,I B,C,D,E,G,IB,C,D,E,H,I

B,C,D,E,G,H,I



0

0

0

ID sKV2JZzX6hoi6ZXJ
acc genotypes 302
peaks no back 68

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CDEF G

A,GB,F B,G C,D C,GC,H C,I C,JD,F E,GE,HF,H G,H

A,B,G A,C,GA,E,G A,F,GA,F,H B,C,F B,C,GB,C,HB,D,F B,D,GB,E,GB,F,GB,F,HB,F,I C,D,GC,D,HC,E,GC,E,H C,E,IC,F,H C,F,IC,G,H C,H,J C,I,JD,E,GD,E,HD,F,GD,F,H D,G,HE,F,GE,F,H E,G,HE,G,I G,H,I

A,B,D,GA,B,E,G A,B,F,GA,B,F,H A,C,D,G A,C,E,GA,C,F,GA,D,F,GA,D,G,HA,G,H,IB,C,D,F B,C,D,GB,C,E,F B,C,E,GB,C,E,HB,C,F,GB,C,F,HB,C,F,I B,C,G,IB,D,E,F B,D,E,GB,D,F,GB,D,F,HB,D,F,I B,D,G,IB,E,F,GB,E,F,HB,E,F,I B,E,G,H B,E,G,IB,F,G,HB,F,G,IB,F,H,IB,F,H,J B,G,H,IC,D,F,H C,D,G,H C,D,I,JC,E,F,GC,E,F,H C,E,G,H C,E,G,I C,E,H,I C,E,H,J C,E,I,JC,F,G,H C,F,G,IC,F,H,I C,G,H,I D,E,G,H D,E,G,ID,F,G,H D,G,H,IE,F,G,HE,F,G,IE,F,H,I E,G,H,I

A,B,C,E,GA,B,C,F,GA,B,C,F,HA,B,C,F,I A,B,D,F,GA,B,D,G,IA,B,E,F,GA,B,E,F,HA,B,E,F,I A,B,E,G,IA,B,F,H,I A,C,D,E,GA,C,D,G,I A,C,E,G,I A,C,E,G,JA,C,F,G,H A,D,E,G,HA,E,F,H,IB,C,D,E,F B,C,D,E,G B,C,D,E,HB,C,D,F,I B,C,D,G,HB,C,E,F,GB,C,E,F,HB,C,E,F,I B,C,E,G,I B,C,E,I,JB,C,F,G,HB,C,F,G,I B,C,F,G,JB,C,F,H,I B,D,E,F,GB,D,E,F,I B,D,E,G,HB,D,E,G,I B,D,F,G,IB,D,F,H,I B,D,G,H,IB,E,F,G,I B,E,G,I,JB,F,G,H,IB,F,G,I,J C,D,E,F,H C,D,E,G,HC,D,F,G,H C,D,F,I,JC,D,G,H,I C,D,H,I,JC,E,F,G,HC,E,F,G,I C,E,F,H,I C,E,G,H,JC,E,H,I,JC,F,G,H,I C,F,G,H,JD,E,F,G,HD,E,F,H,I D,E,G,H,ID,F,G,H,IE,F,G,H,J

A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,H A,B,C,D,G,I A,B,C,E,F,GA,B,C,E,F,HA,B,C,E,F,I A,B,C,E,G,H A,B,C,E,G,JA,B,C,F,G,H A,B,C,F,G,IA,B,C,F,H,I A,B,D,E,G,H A,B,D,F,G,I A,B,D,G,H,I A,B,D,G,I,JA,B,E,F,G,HA,B,E,F,G,IA,B,E,F,H,I A,C,D,E,F,H A,C,D,E,G,IA,C,D,F,G,H A,C,D,G,H,I A,C,E,F,G,JA,C,E,G,H,JA,C,F,G,H,IA,E,F,G,H,I B,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,I B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,H,IB,C,D,F,G,H B,C,D,F,G,JB,C,D,F,H,I B,C,E,F,G,HB,C,E,F,G,I B,C,E,F,H,I B,C,E,H,I,JB,C,F,G,H,I B,C,F,G,H,J B,C,F,G,I,J B,D,E,F,G,H B,D,E,F,G,IB,D,E,G,H,IB,E,F,G,H,IB,E,F,G,I,J B,E,G,H,I,JB,F,G,H,I,J C,D,E,F,G,H C,D,E,F,I,JC,D,E,G,H,JC,D,E,H,I,JC,D,F,G,H,I C,D,F,G,I,JC,E,F,G,H,I C,F,G,H,I,JD,E,F,G,H,ID,E,F,G,H,JE,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,IA,B,C,D,E,H,IA,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,E,F,G,HA,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,G,H,I A,B,C,E,G,H,JA,B,C,E,G,I,JA,B,C,F,G,H,IA,B,D,E,F,G,H A,B,D,F,G,H,I A,B,D,G,H,I,JA,B,E,F,G,H,I A,B,E,F,G,H,JA,B,E,F,G,I,J A,C,D,E,G,H,IA,C,D,F,G,H,IA,C,E,F,G,H,I A,C,E,F,G,H,JB,C,D,E,F,G,IB,C,D,E,F,G,JB,C,D,E,F,H,J B,C,D,E,F,I,JB,C,D,E,G,H,JB,C,D,F,G,H,I B,C,D,F,G,H,J B,C,D,F,G,I,JB,C,E,F,G,H,I B,C,E,F,G,I,JB,C,E,F,H,I,J B,C,E,G,H,I,JB,D,E,F,G,H,J B,D,E,G,H,I,JC,D,E,F,G,H,I C,D,E,F,G,I,J C,D,E,F,H,I,JC,D,E,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,IA,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,G,H,JA,B,C,D,F,G,H,I A,B,C,D,F,G,I,J A,B,C,E,F,G,H,JA,B,C,E,F,G,I,J A,C,D,E,G,H,I,JB,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,D,E,F,G,I,J B,C,D,E,F,H,I,JB,C,D,E,G,H,I,JB,C,D,F,G,H,I,J B,C,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,J A,C,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J



0

0

0

ID SRQPFRnma8vPJxWK
acc genotypes 327
peaks no back 103

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A BC DE FGH I

A,BA,E A,GA,H A,IA,J B,C B,D B,FB,GB,H B,IC,D C,FC,GC,H C,I C,J D,FD,H D,IE,GE,J F,G F,JG,H G,IG,J H,I I,J

A,B,FA,B,H A,C,FA,C,IA,C,J A,D,IA,E,J A,F,G A,G,IA,G,J A,I,JB,C,EB,C,H B,C,J B,F,G B,F,JB,G,J B,H,I C,D,FC,E,FC,E,GC,E,HC,E,J C,F,G C,F,H C,F,IC,G,H C,G,IC,G,J C,H,IC,H,JD,E,GD,E,J D,F,HE,G,H E,G,J E,H,I F,G,HF,G,JF,H,I F,H,JG,H,IG,H,J G,I,J

A,B,C,FA,B,C,IA,B,C,J A,B,F,GA,B,G,H A,B,G,IA,B,G,J A,B,I,JA,C,D,J A,C,E,FA,C,E,H A,C,E,J A,C,F,G A,C,F,H A,C,F,JA,C,H,J A,D,F,HA,D,F,IA,D,H,IA,D,I,J A,E,G,IA,E,G,JA,E,H,J A,E,I,J A,F,G,H A,F,G,IA,F,G,JA,F,H,I A,G,H,IA,G,H,J A,H,I,J B,C,D,FB,C,D,H B,C,E,H B,C,E,J B,C,F,G B,C,F,IB,C,G,H B,C,H,I B,C,I,J B,D,F,HB,D,H,IB,E,G,H B,E,G,J B,F,G,HB,F,G,J B,G,H,IB,H,I,JC,D,E,G C,D,F,JC,D,G,H C,E,F,HC,E,G,H C,E,G,JC,E,H,J C,F,G,HC,F,G,J C,F,H,JC,G,H,IC,G,H,JD,E,I,J D,F,G,H D,F,H,JD,G,H,J D,G,I,J E,F,G,HE,F,G,JE,G,H,I F,G,H,IF,G,H,JG,H,I,J

A,B,C,D,H A,B,C,D,J A,B,C,E,FA,B,C,F,H A,B,C,F,IA,B,C,G,H A,B,C,G,IA,B,C,H,J A,B,C,I,J A,B,D,F,HA,B,D,G,IA,B,E,G,IA,B,E,I,J A,B,F,G,HA,B,F,G,JA,B,F,H,I A,B,G,H,IA,B,G,H,J A,B,H,I,JA,C,D,E,G A,C,D,F,G A,C,D,F,J A,C,E,F,IA,C,E,G,H A,C,E,G,I A,C,F,G,J A,C,F,H,JA,C,G,H,IA,C,G,H,J A,C,H,I,JA,D,E,G,J A,D,F,G,H A,D,F,H,I A,D,F,H,JA,D,G,H,J A,D,H,I,J A,E,F,G,H A,E,F,G,IA,E,G,H,JA,E,G,I,J A,F,G,H,JA,F,H,I,JA,G,H,I,JB,C,D,H,J B,C,E,F,J B,C,E,G,H B,C,E,G,JB,C,E,H,IB,C,E,H,J B,C,F,G,HB,C,F,G,JB,C,H,I,JB,D,E,H,I B,D,F,H,I B,D,G,H,IB,D,G,I,J B,E,F,G,HB,E,G,H,J B,F,G,H,IB,F,G,H,JB,F,G,I,JC,D,E,G,IC,D,E,H,J C,D,F,G,H C,D,F,H,JC,D,G,H,J C,D,G,I,J C,E,F,G,HC,E,F,G,J C,E,F,H,JC,E,G,H,J C,E,G,I,J C,F,G,H,JC,G,H,I,JD,E,G,H,ID,E,G,I,JD,E,H,I,J E,F,G,H,JE,F,G,I,JE,G,H,I,J F,G,H,I,J

A,B,C,D,E,GA,B,C,D,G,HA,B,C,D,H,J A,B,C,E,F,G A,B,C,E,F,H A,B,C,E,F,IA,B,C,E,G,J A,B,C,F,H,IA,B,C,F,H,J A,B,D,F,G,HA,B,D,G,H,IA,B,D,G,I,JA,B,F,G,I,JA,C,D,E,H,J A,C,D,F,G,I A,C,D,F,H,I A,C,D,F,H,JA,C,E,G,H,IA,C,E,G,I,J A,C,F,G,H,JA,C,F,H,I,J A,C,G,H,I,JA,D,E,G,H,J A,D,F,G,H,JA,D,G,H,I,J A,E,F,G,H,JA,E,F,G,I,JA,F,G,H,I,JB,C,D,E,H,I B,C,D,F,G,H B,C,D,F,H,JB,C,D,G,H,IB,C,D,G,H,J B,C,D,G,I,JB,C,E,F,G,JB,C,E,F,I,JB,C,E,G,H,I B,C,E,G,I,JB,C,E,H,I,J B,C,F,G,H,IB,C,G,H,I,J B,D,F,H,I,JB,D,G,H,I,JB,E,F,G,H,J C,D,G,H,I,JC,E,G,H,I,J C,F,G,H,I,JD,E,G,H,I,J D,F,G,H,I,JE,F,G,H,I,J

A,B,C,D,E,H,J A,B,C,D,F,H,IA,B,C,E,F,G,J A,B,C,E,F,H,JA,B,C,E,G,H,I A,B,C,F,G,H,JA,B,C,F,H,I,JA,B,C,G,H,I,J A,B,D,F,G,H,JA,C,D,E,H,I,J A,C,D,G,H,I,J A,C,E,F,G,H,JA,C,E,G,H,I,J A,C,F,G,H,I,J A,D,E,F,G,H,JA,D,F,G,H,I,JA,E,F,G,H,I,J B,C,D,E,F,H,JB,C,D,F,G,H,I B,C,D,F,G,H,JB,C,D,F,H,I,JB,C,D,G,H,I,JB,C,E,F,G,I,JB,C,E,G,H,I,J B,C,F,G,H,I,JB,D,E,G,H,I,J B,D,F,G,H,I,JB,E,F,G,H,I,JC,D,E,G,H,I,J C,D,F,G,H,I,J

A,B,C,E,F,G,H,I A,B,C,E,F,H,I,J A,B,C,F,G,H,I,J A,B,D,F,G,H,I,JA,C,D,F,G,H,I,JA,C,E,F,G,H,I,JB,C,D,F,G,H,I,J B,C,E,F,G,H,I,J

A,B,C,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID suRv8SDkQ3Fspdke
acc genotypes 330
peaks no back 113

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E FGH I J

A,F A,GA,H A,I A,JB,D B,E B,FB,H B,I B,JC,D C,GC,H C,ID,GD,H D,I D,JE,G E,I E,JF,GF,H F,I F,JG,I G,JH,I H,J I,J

A,B,JA,C,D A,C,FA,C,GA,C,H A,C,JA,D,H A,D,JA,E,H A,E,JA,F,GA,F,H A,F,I A,F,JA,G,I A,G,JA,H,I A,H,J A,I,JB,C,EB,C,FB,D,H B,D,J B,E,FB,E,H B,E,IB,F,GB,F,H B,F,I B,G,I B,G,JB,H,IB,H,J C,D,F C,D,GC,E,H C,E,IC,F,G C,F,ID,E,H D,E,I D,E,JD,F,H D,F,JD,G,I D,G,JD,H,I D,H,J D,I,JE,F,H E,F,J E,G,I E,G,JE,H,I E,H,J E,I,JF,G,I F,G,JF,H,I F,H,J F,I,JG,H,I G,I,JH,I,J

A,B,C,DA,B,C,H A,B,D,H A,B,D,J A,B,E,J A,B,F,JA,B,G,I A,B,G,JA,B,H,J A,B,I,JA,C,D,GA,C,D,H A,C,D,JA,C,E,GA,C,E,H A,C,E,I A,C,E,J A,C,F,JA,C,H,I A,C,H,JA,D,E,H A,D,E,IA,D,H,I A,E,G,I A,E,G,JA,F,G,H A,F,G,IA,F,H,I A,F,H,J A,G,I,JA,H,I,JB,C,D,H B,C,E,H B,C,E,IB,C,F,H B,C,G,IB,C,H,J B,D,E,F B,D,E,IB,D,F,H B,D,F,I B,D,G,IB,D,G,JB,D,H,I B,D,H,J B,E,F,GB,E,F,H B,E,F,IB,E,F,J B,E,G,I B,E,G,JB,E,H,I B,E,I,JB,F,G,H B,F,G,IB,F,H,I B,F,H,J B,F,I,J B,G,H,I B,G,I,JC,D,F,IC,D,H,J C,E,G,H C,E,G,IC,E,H,IC,E,H,J C,F,G,I C,F,I,JD,F,G,H D,F,G,JD,F,H,J D,F,I,JD,G,H,J D,G,I,JE,F,G,IE,F,H,J E,G,H,I E,G,I,JF,G,H,I F,G,I,JF,H,I,J G,H,I,J

A,B,C,F,H A,B,C,F,JA,B,C,G,H A,B,C,G,IA,B,C,H,JA,B,D,E,H A,B,D,F,JA,B,D,H,I A,B,D,H,J A,B,E,F,G A,B,E,F,JA,B,E,G,I A,B,E,G,JA,B,E,I,JA,B,F,G,H A,B,F,H,IA,B,F,H,J A,B,F,I,JA,B,G,H,I A,B,G,H,J A,B,G,I,JA,B,H,I,JA,C,D,F,HA,C,D,G,H A,C,D,H,J A,C,E,G,I A,C,E,G,JA,C,E,H,J A,C,E,I,JA,C,G,H,JA,D,E,G,H A,D,E,H,I A,D,F,G,IA,D,F,H,J A,E,F,G,JA,E,F,H,J A,E,G,I,JA,F,G,H,J A,F,G,I,JA,G,H,I,JB,C,E,F,H B,C,E,G,IB,C,E,H,I B,C,E,I,JB,C,F,G,H B,C,F,G,IB,C,F,H,I B,C,G,H,IB,C,H,I,J B,D,E,F,H B,D,E,F,I B,D,E,G,IB,D,F,H,I B,D,F,H,J B,D,G,H,I B,D,G,I,JB,D,H,I,J B,E,F,G,I B,E,G,I,JB,E,H,I,J B,F,G,I,JB,F,H,I,J B,G,H,I,JC,D,F,H,J C,E,F,G,IC,E,G,H,IC,E,G,H,J C,E,G,I,JC,F,G,I,J D,E,F,I,JD,E,G,H,J D,E,G,I,JD,F,G,H,ID,F,G,H,J D,F,G,I,JD,F,H,I,J E,F,G,I,JE,G,H,I,JF,G,H,I,J

A,B,C,D,F,HA,B,C,D,G,H A,B,C,D,H,J A,B,C,E,F,JA,B,C,E,G,JA,B,C,E,I,JA,B,C,G,H,I A,B,D,E,F,JA,B,D,E,G,JA,B,D,E,H,I A,B,D,F,G,H A,B,D,F,H,IA,B,E,F,G,I A,B,E,F,H,IA,B,E,G,H,I A,B,E,G,I,J A,B,E,H,I,JA,B,F,G,H,IA,B,F,G,H,J A,B,F,G,I,JA,B,F,H,I,JA,B,G,H,I,JA,C,D,E,I,JA,C,D,F,G,I A,C,E,F,I,J A,C,E,H,I,JA,C,F,G,H,J A,C,F,G,I,J A,D,E,F,I,JA,D,F,G,H,IA,D,F,G,H,J A,E,F,G,I,JB,C,D,E,G,I B,C,D,E,I,JB,C,D,F,H,I B,C,D,G,H,IB,C,D,H,I,J B,C,E,F,G,IB,C,E,F,H,J B,C,F,G,I,JB,C,G,H,I,JB,D,E,F,G,IB,D,E,H,I,J B,D,F,G,I,JC,D,E,G,H,I C,D,F,G,H,IC,D,F,G,H,J C,E,G,H,I,J

A,B,C,D,E,F,JA,B,C,D,E,I,JA,B,C,D,F,H,JA,B,C,E,F,H,J A,B,C,F,H,I,JA,B,C,G,H,I,JA,B,E,F,G,H,J A,B,E,G,H,I,JA,B,F,G,H,I,JA,C,D,E,F,I,JA,C,D,F,G,H,JA,C,F,G,H,I,JC,D,F,G,H,I,J

A,B,C,D,F,H,I,J

A,B,C,D,E,F,H,I,J



0

0

0

ID SUX11JboEBbU7SIy
acc genotypes 159
peaks no back 49

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CDE F GH

A,E A,F A,GA,H B,D B,F B,GB,JD,E D,HD,ID,J E,H F,GF,HF,I

A,B,EA,D,E A,D,F A,D,GA,D,HA,D,J A,E,F A,E,GA,E,HA,E,IA,E,J A,F,GA,F,HA,F,IB,D,E B,D,GB,D,HB,D,J B,F,GB,F,H B,G,HC,F,HD,E,G D,F,GD,F,HD,F,ID,H,J E,F,HE,F,I

A,B,D,E A,B,D,GA,B,E,F A,B,E,GA,B,E,HA,B,E,J A,B,F,GA,B,F,HA,C,E,F A,C,E,G A,C,F,GA,C,F,HA,D,E,F A,D,E,GA,D,E,HA,D,E,J A,D,F,GA,D,F,HA,D,F,J A,E,F,GA,E,F,HA,E,F,IB,C,D,E B,D,E,F B,D,E,IB,D,E,J B,D,F,GB,D,F,H B,D,G,H B,D,G,IB,D,H,IB,D,H,J B,E,F,GB,E,F,HB,E,F,I B,F,H,JD,E,F,HD,E,F,I E,F,H,I

A,B,C,D,E A,B,C,F,GA,B,C,F,HA,B,D,E,F A,B,D,E,HA,B,D,E,J A,B,D,F,HA,B,D,F,J A,B,D,G,HA,B,D,H,J A,B,E,F,GA,B,E,F,HA,B,E,F,I A,B,E,G,JA,C,E,F,J A,C,F,G,IA,D,E,F,GA,D,E,F,HA,D,E,F,IA,D,E,F,J A,D,E,G,IA,E,F,H,IB,C,D,E,FB,C,D,E,H B,C,D,F,GB,C,D,F,H B,D,E,F,GB,D,E,F,HB,D,E,F,J B,D,E,H,J B,D,F,G,IB,E,F,H,J E,F,H,I,J

A,B,C,D,E,F A,B,C,D,F,GA,B,C,E,F,GA,B,C,F,G,I A,B,D,E,F,GA,B,D,E,F,HA,B,D,E,F,I A,B,D,E,G,HA,B,D,E,H,J A,B,D,F,G,H A,B,D,F,G,IA,B,D,F,H,J A,B,E,F,G,H A,B,E,F,G,JA,D,E,F,G,H A,D,E,F,G,I B,C,D,E,F,GB,C,D,E,H,J B,C,D,F,G,H B,D,E,F,G,H B,D,E,F,G,IB,D,E,F,G,JB,D,E,F,H,I

A,B,C,D,E,F,GA,B,C,D,E,F,J A,B,C,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,H,J A,B,D,F,G,I,JB,D,E,F,G,H,I B,D,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,D,E,F,H,I,J



0

0

0

ID T1lg10UC4ysvdG1vj
acc genotypes 75
peaks no back 31

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B C

B,CB,E B,H C,DC,E C,F C,J

B,C,E B,C,H B,C,JB,E,F B,E,H C,D,JC,E,H C,F,JC,G,JC,H,J

B,C,D,E B,C,D,H B,C,D,JB,C,E,H B,C,E,JB,C,F,H B,C,F,JB,C,H,JB,E,F,H C,D,E,JC,D,F,JC,D,H,JC,E,G,H C,E,G,JC,E,H,J C,F,G,JC,F,H,J C,G,H,JC,H,I,J

A,B,C,D,H A,C,E,H,J A,C,F,H,JB,C,D,E,F B,C,D,F,JB,C,E,G,JB,C,E,H,J B,C,F,H,JB,C,H,I,JB,D,E,F,HB,E,F,H,I C,D,E,G,JC,D,E,H,J C,D,F,H,J C,E,F,H,JC,E,H,I,J C,F,G,H,J

A,B,C,D,E,HA,B,C,D,F,H A,C,F,H,I,JB,C,E,F,H,I C,D,F,H,I,J C,E,F,G,H,J

A,B,C,D,E,H,IA,B,C,D,E,H,JA,B,C,D,F,H,J A,C,E,F,H,I,JB,C,D,E,F,H,I B,C,E,F,G,H,JC,D,E,F,G,H,J

A,B,C,D,E,F,H,JA,B,C,D,E,G,H,J A,B,C,E,F,G,H,JB,C,D,E,F,G,H,I B,C,E,F,G,H,I,J



0

0

0

ID T5oZEwzVo6JyuGLW
acc genotypes 125
peaks no back 52

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B CD E FG H I

A,FA,G A,H B,FB,H B,IC,EC,H C,ID,G D,ID,J E,F E,IF,GF,H F,IG,H G,IH,J I,J

A,B,IA,C,HA,D,H A,D,IA,D,J A,E,H A,F,G A,F,J A,G,IA,H,I B,C,IB,D,G B,F,GB,F,H B,F,IB,H,J C,E,IC,F,H C,F,IC,G,H C,G,IC,H,I C,I,JD,F,GD,G,J E,F,IE,G,H E,G,IE,I,JF,H,I F,I,JG,H,J

A,B,C,H A,B,C,IA,B,D,J A,B,F,IA,D,E,HA,D,H,J A,E,F,GA,F,H,IA,G,H,J B,C,D,G B,C,D,IB,C,F,H B,C,F,IB,C,G,IB,D,F,G B,D,F,IB,E,G,H B,E,G,I B,F,G,IC,D,H,IC,E,F,HC,F,G,H C,F,I,JC,G,H,J D,E,F,ID,F,G,I E,F,G,IE,F,H,IE,F,I,J E,G,I,J

A,D,E,F,GA,D,E,F,HA,D,E,G,H A,D,E,H,J B,C,D,F,IB,C,E,F,H B,C,E,G,IB,C,G,I,J B,D,F,H,IB,D,F,I,JC,D,F,I,JC,E,F,G,H C,E,F,G,IC,E,F,H,IC,E,F,H,JC,E,G,H,J C,E,G,I,JC,F,G,H,J D,E,F,G,I E,G,H,I,J

A,B,D,F,H,IA,C,E,F,G,HB,C,D,E,F,H B,C,D,F,H,IB,C,E,G,H,IB,C,G,H,I,J B,D,E,F,I,JC,D,E,F,H,IC,D,E,G,H,J C,E,G,H,I,J

B,C,D,E,F,H,J B,C,D,F,H,I,J



0

0

0

ID TkIr7flyal9UtU86
acc genotypes 142
peaks no back 60

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDEF

A,B A,DA,F B,EB,FB,G C,I C,JD,E D,I D,JE,GE,H E,IF,GF,J

A,B,F A,C,F A,D,F A,D,GA,E,F A,E,HA,F,IA,F,J B,C,E B,D,E B,D,IB,E,F B,E,G C,E,IC,F,GC,F,J C,G,I C,I,JD,F,GD,F,J E,F,IE,F,J E,H,IE,H,JF,G,JF,I,J

A,B,C,F A,B,D,EA,B,D,F A,B,D,GA,B,D,IA,B,E,FA,B,F,HA,C,F,J A,C,I,JA,D,E,GA,D,F,GA,D,F,H A,D,G,JA,E,F,HA,E,F,IA,E,F,J B,C,E,FB,C,F,J B,D,E,HB,D,E,JB,E,F,HB,E,F,IB,E,F,J B,E,G,HB,E,G,I B,E,H,JC,D,F,G C,D,I,JC,E,G,IC,E,H,I C,E,I,JC,F,G,J D,E,H,ID,F,H,J E,F,H,IE,F,I,J E,H,I,JF,G,I,J

A,B,C,D,F A,B,C,F,HA,B,C,F,J A,B,D,E,HA,B,D,F,HA,B,D,F,J A,B,E,F,I A,C,D,F,GA,C,F,G,J A,D,E,F,GA,E,H,I,JB,C,D,F,J B,D,E,F,HB,D,E,F,IB,D,E,F,J B,D,E,G,HB,E,F,G,J B,E,F,H,I B,E,G,H,JB,E,H,I,JC,D,E,H,I C,D,E,I,JC,D,F,G,J C,D,F,I,JC,E,F,G,J C,E,F,I,JC,F,G,I,J D,E,G,H,I

A,B,C,D,F,HA,B,C,D,F,I A,B,D,F,H,J A,C,D,F,G,H A,C,D,F,G,IA,C,D,F,G,J A,D,E,F,G,JB,C,D,E,F,IB,C,D,E,F,J B,C,D,E,H,I B,C,E,G,H,JB,D,E,F,G,J B,D,E,F,H,J B,E,G,H,I,JC,D,E,H,I,JC,D,F,G,I,J C,E,F,G,I,J

A,B,C,D,E,F,J A,B,C,D,F,G,HA,B,D,E,F,G,JA,B,D,E,F,H,JA,C,D,F,G,I,J B,C,D,E,H,I,JB,C,D,F,G,I,J C,E,F,G,H,I,J

A,B,C,D,E,F,I,J

A,B,C,D,E,F,G,I,J



0

0

0

ID tKkGKUAR1sBTETkR
acc genotypes 209
peaks no back 70

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC DE

A,CA,E A,GA,HA,I A,J B,D B,FB,G B,IB,JC,DC,FC,H D,E D,F D,GD,H D,JE,FE,J

A,B,CA,B,E A,B,G A,B,IA,C,E A,C,F A,C,JA,D,FA,E,F A,E,GA,E,H A,E,IA,E,J A,G,H B,D,F B,D,IB,H,IC,D,E C,D,FC,E,F C,F,GC,F,HC,F,I D,E,FD,E,G D,E,HD,E,I D,F,GD,F,IE,F,IE,F,JE,G,J

A,B,C,F A,B,C,GA,B,D,E A,B,E,FA,B,E,GA,B,E,HA,B,E,I A,B,I,JA,C,D,E A,C,D,F A,C,D,JA,C,E,FA,C,E,H A,C,E,IA,C,E,J A,D,E,FA,D,E,H A,D,F,G A,D,F,I A,D,G,HA,E,F,GA,E,F,HA,E,F,JA,E,G,J A,E,H,JA,E,I,J A,G,H,IB,C,E,F B,C,F,H B,D,E,F B,D,F,G B,D,I,JB,E,F,J C,D,E,FC,D,E,G C,D,E,H C,D,F,GC,D,F,HC,E,F,G C,E,F,HC,E,F,I D,E,F,GD,E,F,I D,E,F,JD,E,G,HD,E,G,IE,F,G,IE,F,I,JE,G,I,J

A,B,C,D,EA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,F,IA,B,C,F,JA,B,D,E,GA,B,D,E,I A,B,D,F,GA,B,E,G,HA,B,E,G,IA,B,E,H,IA,B,E,H,J A,B,G,I,JA,C,D,E,FA,C,D,E,J A,C,D,F,GA,C,D,F,IA,C,E,F,HA,C,E,F,JA,C,E,G,J A,D,E,F,GA,D,E,F,HA,D,E,F,JA,D,E,H,I A,D,E,H,JA,D,E,I,J A,E,F,H,JA,E,G,I,J B,D,E,G,H B,D,F,G,IC,D,E,F,HC,D,E,F,JC,D,E,G,J C,D,F,G,IC,D,F,G,JC,E,F,G,IC,E,F,H,I D,E,F,G,J D,E,F,I,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,F,IA,B,C,E,F,G A,B,C,E,F,HA,B,D,E,F,I A,B,D,E,F,JA,B,D,E,G,I A,B,D,F,G,IA,B,E,F,G,HA,B,E,F,G,IA,B,E,F,H,I A,B,E,G,H,IA,B,E,H,I,J A,C,D,E,F,HA,C,D,E,F,J A,C,D,E,H,IA,C,D,E,I,J A,C,D,F,G,IA,D,E,F,G,IA,D,E,F,H,IA,D,E,G,H,I A,D,E,G,H,J A,E,F,G,H,JA,E,F,H,I,J B,C,D,E,G,HB,D,E,G,H,I C,D,E,F,H,JC,D,E,F,I,J C,D,F,G,H,ID,E,F,G,H,JD,E,F,G,I,JD,E,F,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,JA,B,C,D,E,G,IA,B,C,D,E,I,J A,B,C,D,F,I,JA,B,C,E,F,G,H A,B,D,E,F,G,JA,B,D,E,F,I,J A,B,D,E,G,H,I A,C,D,E,F,G,HA,C,D,E,F,I,JA,C,D,E,G,H,IA,C,D,E,G,I,J A,C,D,E,H,I,J A,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,F,H,I,JB,D,E,F,G,H,I C,D,E,F,G,I,JC,D,E,F,H,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,G,H,IA,B,C,E,F,G,H,I A,D,E,F,G,H,I,J B,C,D,E,F,H,I,J

A,B,D,E,F,G,H,I,J



0

0

0

ID tyHTZO351lxuXhpp
acc genotypes 173
peaks no back 40

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C DEF

A,B A,C A,DA,FB,C B,EB,FB,I C,DC,EC,F D,ED,F D,GD,HE,F E,G E,HF,J

A,B,C A,B,DA,B,FA,B,J A,C,F A,D,EA,D,F A,D,JA,E,F A,E,HB,C,DB,C,EB,C,F B,D,EB,D,F B,D,GB,E,F B,E,HB,F,J C,D,EC,D,F C,D,HC,E,F C,E,G C,E,HC,F,I D,E,F D,E,GD,E,HD,F,G E,F,H

A,B,C,DA,B,C,EA,B,C,F A,B,D,E A,B,D,GA,B,E,F A,B,E,HA,B,F,J A,C,D,EA,C,D,F A,C,D,JA,C,E,F A,D,E,F A,D,E,GA,D,E,H A,D,F,GA,E,F,HB,C,D,HB,C,E,FB,C,F,I B,D,E,F B,D,E,HB,D,E,IB,D,F,J B,E,F,HC,D,E,F C,D,E,HC,D,F,G C,D,F,HC,E,F,GC,E,F,I C,E,H,I D,E,F,GD,E,F,I D,F,G,J

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,JA,B,C,E,F A,B,C,E,HA,B,D,E,F A,B,D,E,GA,B,D,E,HA,B,D,E,I A,B,D,F,GA,B,D,F,J A,B,D,G,HA,B,E,F,HA,B,E,F,JA,B,F,I,J A,C,D,E,F A,C,D,E,HA,C,D,E,J A,C,D,F,JA,C,E,F,I A,D,E,F,GA,D,E,F,H A,D,E,H,IA,D,E,H,JB,C,D,E,HB,C,D,F,HB,C,D,F,J B,C,E,H,IB,D,E,F,HC,D,F,G,JC,E,F,G,H

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,I A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,G,IA,B,C,D,G,JA,B,C,E,F,HA,B,C,E,F,I A,B,D,E,F,GA,B,D,E,G,JA,B,D,E,H,IA,B,D,E,H,J A,B,D,G,H,JA,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,I A,C,D,E,F,J A,C,D,E,H,IA,C,D,E,H,JA,C,D,F,G,JA,C,E,F,H,I A,D,E,F,H,J A,D,E,H,I,JB,C,D,E,F,HB,C,D,E,F,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,IA,B,C,D,E,H,JA,B,C,D,E,I,J A,B,C,D,F,G,IA,B,C,D,F,H,I A,B,C,E,F,H,I A,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,H,I,JA,C,D,E,F,H,IA,C,D,E,F,H,J A,D,E,F,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,H,I,J

A,B,C,D,E,F,G,I,J
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ID u4QnEyMMh8u2Dmoq
acc genotypes 302
peaks no back 82

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

ABCD EF G H IJ

A,D A,EA,F A,G A,HA,IA,JB,D B,EB,F B,G B,IB,JC,G D,ED,F D,G D,HD,JE,F E,GE,J G,IG,J H,J I,J

A,B,D A,B,E A,B,G A,B,IA,B,JA,C,G A,D,E A,D,G A,D,JA,E,G A,E,HA,E,IA,E,J A,F,G A,G,HA,G,J A,H,JB,C,G B,D,EB,D,G B,D,H B,D,IB,D,JB,E,F B,E,G B,E,H B,E,IB,E,JB,G,J B,H,IB,H,JC,D,GC,E,G C,H,JD,E,F D,E,HD,E,J D,F,J D,G,H D,G,ID,G,J D,H,ID,H,J D,I,JE,G,J F,G,J G,H,J

A,B,C,E A,B,C,IA,B,C,JA,B,D,E A,B,D,G A,B,D,HA,B,D,JA,B,E,G A,B,E,H A,B,E,IA,B,E,J A,B,F,IA,B,G,IA,B,G,J A,B,H,IA,B,H,JA,C,D,EA,C,D,GA,C,E,G A,C,G,I A,D,E,GA,D,E,J A,D,G,HA,D,H,J A,D,I,JA,E,H,JA,F,G,J A,G,H,JA,G,I,JB,C,D,G B,C,D,IB,C,E,GB,C,F,G B,C,G,J B,C,H,JB,D,E,G B,D,E,H B,D,E,IB,D,E,J B,D,F,HB,D,F,J B,D,G,H B,D,G,IB,D,G,J B,D,H,IB,D,H,J B,D,I,JB,E,F,J B,E,G,IB,E,G,J B,E,H,IB,E,H,J B,E,I,JB,G,H,JC,D,G,J C,G,H,J D,E,G,HD,E,G,J D,E,H,J D,E,I,JD,F,G,J D,F,H,J D,G,H,ID,G,H,JE,F,G,J

A,B,C,D,EA,B,C,D,G A,B,C,D,IA,B,C,D,JA,B,C,E,G A,B,C,G,IA,B,D,E,H A,B,D,E,IA,B,D,E,J A,B,D,F,H A,B,D,F,IA,B,D,F,J A,B,D,G,H A,B,D,G,IA,B,D,G,J A,B,D,H,J A,B,D,I,J A,B,E,F,IA,B,E,F,J A,B,E,G,H A,B,E,G,IA,B,E,G,J A,B,F,I,JA,B,G,H,J A,B,H,I,JA,C,D,E,G A,C,D,G,H A,C,D,G,J A,C,D,H,JA,C,E,G,J A,C,G,H,J A,D,E,G,HA,D,E,G,J A,D,E,H,J A,D,F,G,HA,D,G,H,JA,E,F,G,JB,C,D,E,GB,C,D,G,J B,C,E,G,IB,C,E,G,JB,C,F,G,J B,C,G,H,JB,D,E,F,J B,D,E,G,IB,D,E,G,J B,D,E,H,J B,D,F,G,IB,D,F,G,J B,D,G,H,J B,D,H,I,JB,G,H,I,JC,D,E,G,J C,D,E,H,JC,E,F,G,J D,E,F,H,J D,E,G,H,I D,E,H,I,JD,F,G,H,J E,F,G,I,J

A,B,C,D,E,G A,B,C,D,E,J A,B,C,D,F,IA,B,C,D,G,HA,B,C,D,G,J A,B,C,E,G,H A,B,C,G,I,JA,B,D,E,F,IA,B,D,E,G,HA,B,D,E,G,J A,B,D,E,H,J A,B,D,E,I,JA,B,D,F,G,J A,B,D,F,H,IA,B,D,F,H,JA,B,D,G,H,J A,B,D,H,I,JA,B,E,F,G,IA,B,E,F,G,J A,B,E,F,H,IA,B,E,F,I,JA,B,E,G,H,J A,B,E,G,I,J A,B,E,H,I,JA,B,F,G,H,J A,B,G,H,I,JA,C,D,E,F,G A,C,D,E,G,H A,C,D,E,G,J A,C,D,E,H,J A,C,D,H,I,J A,D,E,F,H,JA,D,E,G,H,J A,D,E,H,I,JA,D,F,G,H,J A,D,G,H,I,JA,E,F,G,I,JB,C,D,E,G,J B,C,D,G,H,J B,C,E,G,H,J B,C,F,G,H,JB,D,E,F,G,J B,D,E,G,I,J B,D,E,H,I,JB,E,F,G,I,J B,E,G,H,I,JC,D,E,G,H,J D,E,F,G,H,JD,E,F,G,I,J

A,B,C,D,E,G,J A,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,I,JA,B,C,D,G,H,JA,B,C,D,G,I,J A,B,C,E,F,G,JA,B,D,E,F,G,J A,B,D,E,F,I,JA,B,D,E,G,H,IA,B,D,E,G,H,J A,B,D,E,G,I,J A,B,D,E,H,I,JA,B,D,F,G,I,J A,B,D,G,H,I,JA,B,E,F,G,H,J A,B,E,F,G,I,J A,B,E,G,H,I,J A,B,F,G,H,I,JA,C,D,E,G,H,J A,C,D,E,H,I,J A,C,D,F,G,H,JA,C,D,F,H,I,J A,D,E,F,H,I,JB,C,D,E,F,G,J B,C,D,G,H,I,J B,D,E,F,G,H,JB,D,E,F,G,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,I,JA,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,F,G,H,IA,B,C,D,F,G,I,JA,B,D,E,F,G,H,JA,B,D,E,F,G,I,J A,B,D,E,G,H,I,JA,B,E,F,G,H,I,JB,C,D,E,F,G,H,J

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J
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ID u6D56PFLKLEytlrF
acc genotypes 243
peaks no back 53

removed edges NA
prop rem edges NA

1.0
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1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC DE FG

A,BA,C A,GB,E B,FB,GC,E C,FC,GD,E D,FD,GD,I E,FE,G F,G

A,B,C A,B,DA,B,E A,B,GA,C,D A,C,E A,C,FA,D,FA,D,G A,F,GB,C,E B,C,FB,C,G B,D,FB,D,GB,D,I B,E,FB,E,GC,D,E C,D,FC,E,FC,E,H C,F,GD,E,FD,E,G D,F,GD,F,I E,F,GE,G,J F,G,I

A,B,C,E A,B,C,FA,B,C,GA,B,D,E A,B,D,FA,B,D,GA,B,D,I A,B,E,FA,B,E,GA,C,D,E A,C,D,FA,C,E,G A,C,F,GA,D,E,F A,D,F,G A,D,F,HA,D,F,I A,E,F,GA,F,G,IB,C,D,E B,C,D,FB,C,D,G B,C,E,FB,C,E,G B,C,F,G B,C,F,JB,D,E,FB,D,E,I B,D,F,G B,D,F,HB,D,F,I B,D,F,JB,D,G,I B,E,F,G B,E,F,HB,E,F,J B,F,G,IC,D,E,FC,D,E,GC,D,E,I C,D,F,G C,D,F,HC,E,F,G C,E,F,JC,F,G,I E,F,G,J

A,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,F,G A,B,C,F,HA,B,C,F,IA,B,C,F,JA,B,C,G,H A,B,C,G,J A,B,D,E,FA,B,D,E,GA,B,D,E,I A,B,D,F,GA,B,D,F,I A,B,D,F,JA,B,D,G,I A,B,E,F,G A,B,E,F,HA,B,E,G,HA,C,D,E,G A,C,D,F,G A,C,D,F,HA,C,E,G,I A,C,F,G,I A,D,E,F,GA,D,E,F,I A,E,F,G,IA,E,F,G,J B,C,D,E,FB,C,D,E,GB,C,D,E,I B,C,D,E,J B,C,D,F,G B,C,D,F,HB,C,D,G,J B,C,E,F,G B,C,E,F,HB,C,E,F,JB,C,E,G,J B,C,F,G,H B,C,F,G,IB,C,F,G,JB,D,E,F,G B,D,E,F,HB,D,E,F,I B,D,E,F,JB,D,E,G,I B,D,F,G,J B,E,F,G,HB,E,F,G,IB,E,F,G,J B,E,F,I,JC,D,E,F,G C,D,E,F,ID,E,F,G,J E,F,G,H,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,JA,B,C,D,G,H A,B,C,D,G,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,G,I A,B,C,E,G,J A,B,C,F,G,IA,B,C,F,G,JA,B,D,E,F,G A,B,D,E,F,HA,B,D,E,F,IA,B,D,E,G,I A,B,D,F,G,JA,B,E,F,G,JA,C,D,E,F,G A,C,D,F,G,HA,C,E,F,G,I A,D,E,F,G,HA,D,E,F,G,J B,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,IB,C,D,E,G,HB,C,D,E,G,J B,C,D,F,G,H B,C,D,F,G,I B,C,E,F,G,HB,C,E,F,G,IB,C,E,F,G,JB,D,E,F,G,I B,D,E,F,G,J B,D,E,F,H,JB,D,E,F,I,JC,D,E,F,G,IC,D,E,F,G,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,JA,B,C,D,G,H,I A,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,G,H,I A,B,C,F,G,H,IA,B,C,F,G,I,J A,B,D,E,F,G,HA,B,D,E,F,G,J A,B,D,E,F,H,I A,B,D,E,F,H,JA,C,D,E,F,G,IA,C,D,E,F,G,J A,D,E,F,G,I,J B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,G,J B,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,G,H,J B,C,D,E,G,I,J B,C,D,F,G,H,I B,C,D,F,G,I,J B,C,E,F,G,H,I B,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,G,JA,B,C,D,E,G,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,I,J A,B,D,E,F,G,H,JA,B,D,E,F,G,I,J B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,D,E,F,G,H,I,J
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removed edges NA
prop rem edges NA
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Number of mutated genes

F
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WT

A B C D

B,CB,E C,JD,E D,F D,H

A,B,C A,D,EB,C,E B,D,E B,D,FB,E,F C,E,J D,F,H

A,B,C,E A,B,D,EA,B,E,F A,C,D,EA,D,E,F A,D,E,GB,C,D,E B,C,D,FB,C,E,F B,D,E,IB,D,E,JB,E,F,G C,E,F,J

A,B,C,D,EA,B,C,E,F A,B,D,E,F A,B,D,E,GA,B,D,E,HA,B,D,E,IA,B,E,F,H A,B,E,F,J A,C,D,E,F A,C,D,E,HB,C,E,F,G B,C,E,F,I B,D,E,F,J C,D,E,F,J

A,B,C,D,E,FA,B,C,E,F,G A,B,D,E,F,HA,B,D,E,F,IA,C,D,E,F,IB,C,D,E,F,G B,C,D,E,F,IB,C,E,F,G,H

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,E,F,G,I
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acc genotypes 151
peaks no back 66

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB CD EF GH I J

A,CA,F A,G A,IA,JB,D B,EB,F B,H B,IC,F C,H C,JD,ED,F D,GE,F E,I E,JF,GF,H F,I F,J G,H G,I G,JH,I H,J I,J

A,B,F A,B,IA,C,F A,C,JA,D,F A,D,JA,E,JA,G,I A,G,J A,H,JA,I,J B,C,JB,D,F B,D,IB,E,H B,E,I C,D,J C,E,JC,F,I C,F,JC,H,I C,H,JD,E,F D,E,H D,G,IE,F,IE,F,J E,G,HE,H,I F,G,I G,H,I G,I,JH,I,J

A,B,C,I A,B,C,JA,B,G,I A,B,I,JA,C,D,F A,C,F,JA,C,G,JA,D,E,F A,D,F,GA,D,F,H A,D,F,J A,E,I,J A,G,I,J A,H,I,J B,C,D,JB,C,E,H B,C,E,I B,C,F,JB,G,H,I C,D,E,JC,D,H,J C,E,I,JC,F,H,JD,E,F,I D,E,G,I D,F,G,I D,H,I,JE,F,G,J E,F,H,J E,F,I,J

A,B,C,G,JA,B,C,I,JA,B,D,F,H A,B,D,F,J A,B,E,I,J A,B,G,I,JA,C,D,F,IA,C,D,F,J A,C,F,H,JA,C,G,H,JA,C,H,I,J A,D,H,I,JA,F,G,I,J A,F,H,I,JA,G,H,I,JB,C,D,E,I B,C,E,F,I B,C,F,I,JB,D,E,G,IB,E,G,H,I C,D,F,G,I C,D,F,H,JC,F,G,H,JD,E,F,H,I D,F,G,H,IE,F,G,H,J E,F,G,I,J

A,B,C,H,I,JA,B,D,E,F,JA,B,D,F,G,JA,B,D,F,I,J A,B,E,H,I,J A,B,G,H,I,JA,C,D,F,G,J A,C,E,H,I,J A,D,E,H,I,JA,D,G,H,I,J A,E,G,H,I,JB,C,D,F,G,IB,D,F,G,H,I C,D,F,G,I,J C,F,G,H,I,J

A,B,C,F,H,I,JA,B,D,F,H,I,J A,B,E,G,H,I,JA,C,D,G,H,I,JB,C,D,E,F,G,I

A,B,D,E,F,H,I,J
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Number of mutated genes

F
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WT

A B C D

A,B A,CA,D A,E A,F A,GA,I B,C B,DB,E B,GB,I C,EC,F C,GC,H C,JD,ED,F D,G D,J

A,B,CA,B,DA,B,EA,B,F A,B,GA,B,I A,C,DA,C,EA,C,F A,C,G A,C,HA,D,E A,D,F A,D,G A,D,JA,E,F A,E,GA,F,G A,G,JB,C,DB,C,EB,C,FB,C,I B,C,JB,D,E B,D,JB,E,F B,E,GB,E,HB,E,I B,E,J C,D,EC,D,F C,D,G C,D,JC,E,F C,E,GC,F,G C,G,HD,E,F D,F,JD,G,J

A,B,C,DA,B,C,EA,B,C,F A,B,C,G A,B,C,HA,B,C,I A,B,C,JA,B,D,EA,B,D,F A,B,D,G A,B,D,JA,B,E,F A,B,E,GA,B,E,I A,B,F,GA,B,F,HA,B,F,I A,B,G,JA,C,D,EA,C,D,FA,C,D,G A,C,D,H A,C,D,JA,C,E,F A,C,E,G A,C,E,HA,C,E,JA,C,F,G A,C,G,HA,C,G,IA,D,E,F A,D,E,GA,D,F,G A,D,F,J A,D,G,J A,F,G,JB,C,D,EB,C,D,G B,C,D,JB,C,E,F B,C,E,GB,C,E,H B,C,E,JB,C,F,G B,C,F,JB,C,G,H B,C,G,JB,D,E,FB,D,E,GB,D,E,HB,D,E,I B,D,E,J B,D,G,JB,E,F,GB,E,F,H B,E,F,JB,E,G,I B,E,G,J C,D,E,F C,D,E,G C,D,E,I C,D,E,J C,D,F,JC,D,G,H C,D,G,JC,D,I,JC,E,F,I C,F,G,HD,E,F,G D,E,F,H D,F,G,J

A,B,C,D,EA,B,C,D,F A,B,C,D,G A,B,C,D,H A,B,C,D,JA,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,E,JA,B,C,F,G A,B,C,F,HA,B,C,F,I A,B,C,G,I A,B,C,G,JA,B,D,E,F A,B,D,E,G A,B,D,E,JA,B,D,F,GA,B,D,F,H A,B,D,G,JA,B,E,F,GA,B,E,F,H A,B,E,F,I A,B,E,F,JA,B,E,G,I A,B,E,G,J A,C,D,E,FA,C,D,E,G A,C,D,E,H A,C,D,E,JA,C,D,F,G A,C,D,F,H A,C,D,F,JA,C,D,G,H A,C,D,G,JA,C,E,F,G A,C,E,F,H A,C,E,G,HA,C,E,H,J A,C,F,G,HA,C,G,H,JA,D,E,F,G A,D,E,F,J A,D,E,G,J A,D,F,G,JB,C,D,E,F B,C,D,E,G B,C,D,E,J B,C,D,F,JB,C,D,G,H B,C,D,G,JB,C,E,F,J B,C,E,G,H B,C,G,H,JB,D,E,F,GB,D,E,F,I B,D,E,F,JB,D,E,G,H B,D,E,G,JB,D,E,I,J B,D,F,G,JB,E,F,G,I B,E,F,G,JB,E,G,H,I C,D,E,F,G C,D,E,F,J C,D,E,G,JC,D,E,I,J C,D,F,I,JD,E,F,G,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,JA,B,C,D,G,H A,B,C,D,G,JA,B,C,D,H,IA,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,J A,B,C,F,G,H A,B,C,F,G,JA,B,D,E,F,G A,B,D,E,F,H A,B,D,E,F,I A,B,D,E,F,JA,B,D,E,G,HA,B,D,E,G,I A,B,D,E,G,JA,B,D,F,G,H A,B,D,F,G,JA,B,E,F,G,HA,B,E,F,G,I A,B,E,F,G,J A,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,I A,C,D,E,G,H A,C,D,E,G,JA,C,D,E,I,JA,C,D,F,G,H A,C,D,F,G,J A,C,D,G,I,JA,C,E,F,G,HA,C,E,F,H,I A,D,E,F,G,H B,C,D,E,F,GB,C,D,E,F,I B,C,D,E,F,J B,C,D,E,G,JB,C,D,E,I,JB,C,D,F,G,H B,C,D,F,G,JB,C,D,F,I,JB,C,E,F,G,HB,C,E,F,G,I B,C,E,F,G,J B,D,E,F,G,JB,D,E,F,H,J B,D,E,G,I,JB,E,F,G,I,J C,D,E,F,G,I C,D,E,F,G,JC,D,E,F,I,JD,E,F,G,H,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,E,H,I A,B,C,D,E,I,JA,B,C,D,F,G,H A,B,C,D,F,G,JA,B,C,D,F,H,I A,B,C,D,G,H,I A,B,C,D,G,I,JA,B,C,E,F,G,HA,B,C,E,F,G,IA,B,C,E,F,G,J A,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,E,G,H,JA,B,C,E,G,I,JA,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,G,JA,B,D,E,F,I,J A,B,D,E,G,I,JA,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,G,JA,C,D,E,F,H,I A,C,D,E,F,H,J A,C,D,E,F,I,J A,C,D,E,G,I,JA,C,D,E,H,I,J A,C,D,F,G,H,JA,C,D,F,G,I,JA,C,E,F,G,H,I B,C,D,E,F,G,HB,C,D,E,F,G,IB,C,D,E,F,H,I B,C,D,E,F,I,JB,D,E,F,G,H,J C,D,E,F,G,I,JC,D,E,F,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,H,I A,B,C,D,E,G,H,J A,B,C,D,E,G,I,JA,B,C,D,F,G,H,I A,B,C,D,F,G,I,JA,B,C,E,F,G,I,J A,B,D,E,F,G,I,JA,C,D,E,F,G,H,I A,C,D,E,F,G,I,J A,C,D,E,G,H,I,JB,C,D,E,F,G,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,J



0

0

0

ID UdIzVbWbljfForTa
acc genotypes 206
peaks no back 78

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB CDE FG H

A,G A,JB,E B,FB,G B,HB,I C,G C,JD,E D,G D,HE,F E,G E,HE,I F,G F,HF,I F,JG,HG,IG,J H,I H,J

A,C,GA,D,G A,F,I A,F,JA,G,IA,G,JB,D,E B,D,HB,E,G B,F,G B,F,JB,G,J B,H,JC,F,G C,F,IC,G,HC,G,I C,H,J D,E,HD,E,J D,F,G D,F,I D,F,JD,G,J D,H,I D,H,JE,F,G E,F,HE,F,JE,G,HE,G,IE,G,J E,H,JF,G,H F,G,I F,H,I F,H,JG,H,IG,I,J H,I,J

A,B,D,HA,B,F,IA,B,G,J A,B,H,JA,D,F,GA,E,F,G A,E,F,HA,E,F,JA,F,G,HA,G,I,J A,H,I,J B,C,D,HB,C,E,G B,C,G,H B,C,H,JB,D,E,J B,D,F,G B,D,G,H B,D,H,J B,E,F,HB,E,F,JB,E,G,I B,E,H,JB,F,G,H B,F,H,J B,H,I,J C,D,E,HC,D,H,JC,F,G,H C,F,G,I C,F,H,I C,F,I,JC,G,H,IC,G,I,JD,E,F,GD,E,G,I D,E,H,ID,E,H,JD,F,G,HD,F,G,I D,F,H,I D,F,H,JD,G,H,I E,F,I,JE,G,H,IF,G,H,IF,G,H,J F,H,I,JG,H,I,J

A,B,C,F,IA,B,D,G,J A,B,D,H,IA,B,E,F,G A,B,E,F,JA,B,F,I,J A,B,G,H,JA,B,H,I,JA,C,F,H,I A,C,F,I,J A,C,H,I,JA,D,E,G,I A,D,E,H,JA,F,G,H,J A,G,H,I,JB,C,E,G,IB,C,E,G,J B,C,F,H,IB,C,G,I,JB,D,E,G,I B,D,E,H,JB,D,F,H,I B,D,H,I,JB,E,F,G,H B,E,F,H,IB,E,G,H,IB,E,G,I,J C,D,E,F,HC,D,F,G,I C,D,F,H,IC,E,F,G,IC,F,G,H,I C,F,H,I,JC,G,H,I,JD,E,F,G,I D,E,F,I,JD,E,G,I,J D,E,H,I,JD,F,G,I,J D,F,H,I,JD,G,H,I,J E,F,H,I,J

A,B,C,E,F,GA,B,C,E,G,I A,B,C,H,I,JA,B,D,E,G,IA,B,E,F,G,H A,B,E,F,I,JA,B,E,G,I,J A,C,E,F,H,IA,C,F,G,H,I A,D,E,H,I,JA,D,F,G,I,JB,C,E,F,G,J B,D,E,F,G,IB,D,E,G,H,I B,D,E,G,H,JB,D,E,G,I,J B,D,F,G,H,I B,D,G,H,I,J C,D,E,H,I,JC,E,F,H,I,JC,F,G,H,I,J

A,B,C,D,E,G,I A,B,C,E,F,H,IA,B,D,E,F,G,I A,B,E,F,G,I,J A,C,F,G,H,I,JA,D,F,G,H,I,JB,C,D,E,F,G,I B,C,D,E,G,H,I B,C,D,E,G,H,JB,C,D,E,G,I,J B,C,D,G,H,I,JB,C,E,F,H,I,JB,D,E,F,G,H,I B,D,E,G,H,I,JB,D,F,G,H,I,J

A,B,C,D,E,G,H,I A,B,C,F,G,H,I,J B,C,D,E,G,H,I,JB,C,D,F,G,H,I,JB,D,E,F,G,H,I,J



0

0

0

ID Ug5ffs10lfz6uMbgO
acc genotypes 225
peaks no back 65

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

ABC D EF G

A,EB,C B,D B,EB,F B,G C,EC,F C,G D,ED,G D,J E,G E,H E,IE,JF,I F,J

A,B,C A,B,EA,C,F A,D,EA,F,J B,C,EB,C,F B,D,EB,D,F B,D,GB,D,J B,E,F B,E,JB,F,GB,F,J C,D,EC,D,F C,D,G C,E,G C,E,IC,F,GC,F,J C,G,JD,E,F D,E,H D,E,JD,F,I D,F,J E,F,H E,F,J E,G,J E,I,J

A,B,C,FA,B,D,F A,B,E,F A,B,E,JA,B,F,J A,C,D,G A,C,E,GA,C,F,G A,C,F,I A,C,F,J A,D,E,JA,D,F,J A,E,G,J A,E,I,JB,C,D,EB,C,D,F B,C,D,G B,C,E,F B,C,E,I B,C,E,JB,C,F,G B,C,G,JB,D,E,F B,D,E,G B,D,E,JB,D,F,GB,D,F,I B,D,F,J B,D,G,JB,E,F,G B,E,F,J B,E,G,J B,E,H,JB,F,G,HB,F,G,J C,D,E,F C,D,E,JC,D,F,GC,D,F,H C,D,F,J C,E,F,IC,E,G,IC,E,G,JC,F,G,ID,F,G,J E,F,G,J E,G,H,JE,G,I,J

A,B,C,D,F A,B,C,E,F A,B,C,E,GA,B,C,E,I A,B,C,E,JA,B,C,F,HA,B,C,F,JA,B,D,E,FA,B,D,F,GA,B,D,F,J A,B,E,F,JA,C,D,E,GA,C,D,F,GA,C,D,F,J A,C,E,G,JA,C,F,G,J A,D,E,G,J A,E,G,H,JB,C,D,E,JB,C,D,F,GB,C,D,F,HB,C,D,F,J B,C,E,F,GB,C,E,F,HB,C,E,F,I B,C,E,F,JB,C,E,G,I B,C,E,G,JB,C,F,G,JB,D,E,G,H B,D,E,G,JB,D,F,G,J B,E,F,G,J B,E,F,H,JB,E,F,I,JC,D,E,F,G C,D,E,F,J C,D,E,G,JC,E,F,G,I C,E,F,G,J C,E,G,H,JC,E,G,I,J D,E,G,H,J

A,B,C,D,E,GA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,F,J A,B,C,E,F,G A,B,C,E,F,JA,B,C,E,G,I A,B,C,E,G,JA,B,C,F,H,JA,B,D,E,F,G A,B,D,E,F,J A,B,D,E,G,JA,B,D,F,G,J A,B,E,F,I,JA,C,D,E,F,GA,C,D,E,G,IA,C,D,F,G,J A,C,E,F,G,JA,C,F,G,H,JB,C,D,E,F,GB,C,D,E,F,I B,C,D,E,F,JB,C,D,E,G,I B,C,D,E,G,JB,C,D,F,G,H B,C,E,F,G,H B,C,E,F,G,JB,C,E,G,H,I B,C,E,G,H,JB,C,E,G,I,JB,D,E,F,G,H B,D,E,G,H,JB,D,F,G,H,J B,E,F,G,I,J C,D,E,F,G,J C,D,E,G,H,JC,D,E,G,I,J C,E,F,G,H,J D,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,J A,B,C,D,E,G,JA,B,C,E,F,G,JA,B,C,E,F,H,J A,B,C,E,G,H,JA,B,C,E,G,I,JA,B,C,F,G,H,JA,B,D,E,F,G,I A,B,D,E,F,I,J A,C,D,E,F,G,J A,C,D,E,G,H,JA,C,E,F,G,I,J B,C,D,E,G,H,JB,C,D,E,G,I,JB,C,D,F,G,H,J B,C,E,G,H,I,J B,D,E,F,G,H,JC,D,E,F,G,H,J C,D,E,G,H,I,J

A,B,C,D,E,F,G,JA,B,C,D,E,F,H,J A,B,C,D,E,G,H,JA,B,C,D,E,G,I,JA,B,C,E,F,G,H,J A,B,C,E,F,G,I,JA,B,C,E,F,H,I,J A,B,D,E,F,G,H,JA,C,D,E,F,G,I,J A,C,D,E,G,H,I,JB,C,D,E,F,G,H,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,I,JA,B,C,E,F,G,H,I,J B,C,D,E,F,G,H,I,J



0

0

0

ID UmunqSzUuUKy8o5I
acc genotypes 172
peaks no back 56

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,D A,EA,F A,J B,EC,ED,ED,FD,GD,J E,H E,J

A,B,D A,B,EA,B,F A,B,JA,C,FA,D,F A,D,J A,E,F A,E,HA,E,IA,E,JA,F,GA,F,I A,F,J A,G,J A,H,J A,I,J B,D,EB,D,F B,E,FB,E,JC,D,E C,E,F C,E,G C,E,HC,E,JD,E,FD,E,G D,E,HD,F,GD,F,J D,G,JD,I,J E,F,J

A,B,D,EA,B,D,F A,B,D,HA,B,D,J A,B,E,HA,B,E,JA,C,D,E A,C,E,F A,C,E,IA,C,F,JA,D,E,F A,D,E,HA,D,E,IA,D,E,JA,D,F,I A,D,F,J A,E,F,HA,E,F,J A,E,H,I A,E,H,JA,F,G,J A,F,H,JA,H,I,JB,C,D,E B,D,E,J B,E,F,HB,E,F,J B,E,H,JB,E,I,JC,D,E,F C,D,E,JC,E,F,G C,E,F,J C,E,H,J D,E,F,HD,E,F,ID,E,F,JD,E,G,J D,E,H,JD,F,H,JD,F,I,J

A,B,C,D,E A,B,C,E,JA,B,D,E,F A,B,D,E,HA,B,D,E,IA,B,D,E,JA,B,D,F,HA,B,D,F,JA,B,D,G,J A,B,D,I,J A,B,E,F,HA,B,E,F,J A,B,E,G,J A,B,E,H,J A,C,E,F,H A,D,E,F,HA,D,E,F,IA,D,E,F,J A,D,E,G,H A,D,E,G,IA,D,E,G,J A,D,E,H,JA,D,E,I,JA,D,F,I,JA,E,F,G,J A,E,F,H,JA,F,G,I,J B,C,D,E,I B,D,E,F,HB,D,E,F,JB,D,E,G,J B,D,E,H,JB,D,E,I,JC,D,E,F,JD,E,F,G,J D,E,F,H,I D,E,F,H,JD,E,F,I,J D,E,H,I,J

A,B,C,D,E,I A,B,C,E,F,J A,B,C,E,H,JA,B,D,E,F,G A,B,D,E,F,IA,B,D,E,F,J A,B,D,E,H,JA,B,D,E,I,JA,B,D,F,H,JA,B,D,F,I,JA,B,D,H,I,J A,B,E,F,G,J A,B,E,F,H,JA,C,D,E,F,J A,C,D,E,G,H A,D,E,F,G,IA,D,E,F,G,J A,D,E,F,H,I A,D,E,F,H,JA,D,E,F,I,J A,D,E,G,H,J A,D,E,G,I,JB,D,E,F,G,HB,D,E,F,G,J B,D,E,F,H,JD,E,F,G,H,J

A,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,H,JA,B,C,E,F,G,J A,B,D,E,F,G,HA,B,D,E,F,H,I A,B,D,E,F,H,JA,B,D,E,F,I,JA,C,D,E,F,G,J A,C,D,E,F,H,J A,D,E,F,G,I,J

A,B,C,D,E,F,I,J A,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,J



0

0
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ID UOqyH3eyYqb108SQa
acc genotypes 360
peaks no back 71

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CD E FG

A,B A,D A,EA,GB,D B,G C,D C,EC,G D,ED,G E,FE,G E,H F,GF,HG,HG,J

A,B,D A,B,EA,B,G A,C,G A,D,EA,D,HA,D,I A,E,G A,F,GA,G,HB,C,D B,C,EB,C,GB,D,G B,D,H B,E,FB,E,H B,F,HB,G,HB,G,J C,D,EC,D,FC,D,G C,D,HC,D,IC,D,J C,E,FC,E,G C,E,HC,G,HC,G,J D,E,FD,E,G D,E,H D,F,GD,G,HD,G,J E,G,HE,G,J F,G,H F,H,IG,H,IG,H,J

A,B,C,G A,B,D,G A,B,D,HA,B,D,J A,B,E,GA,B,E,H A,B,F,HA,B,G,H A,C,D,EA,C,D,G A,C,D,HA,C,D,I A,C,D,J A,C,E,FA,C,E,G A,C,E,H A,C,F,GA,C,G,HA,C,G,J A,D,E,G A,D,E,H A,D,F,GA,D,G,HA,D,G,J A,D,H,IA,D,H,J A,E,F,GA,E,G,H A,E,G,IA,G,H,I B,C,D,EB,C,D,FB,C,D,G B,C,E,FB,C,E,G B,C,E,H B,C,E,I B,C,E,JB,C,G,H B,D,E,FB,D,E,G B,D,E,HB,D,G,HB,D,G,I B,D,G,J B,E,F,HB,E,G,HB,G,H,IB,G,H,J C,D,E,G C,D,E,HC,D,G,HC,D,G,I C,E,F,GC,E,G,HC,E,G,I C,F,G,HC,F,G,J C,G,H,IC,G,H,J D,E,F,HD,E,G,HD,G,I,J E,G,H,IF,G,H,I

A,B,C,D,EA,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,E,H A,B,C,E,I A,B,C,E,JA,B,C,F,HA,B,C,G,HA,B,C,G,J A,B,D,E,FA,B,D,E,G A,B,D,E,HA,B,D,F,HA,B,D,F,J A,B,D,G,HA,B,D,G,J A,B,D,H,I A,B,E,F,G A,B,E,F,HA,B,E,G,H A,B,E,G,I A,B,F,G,HA,B,G,H,IA,C,D,E,G A,C,D,E,H A,C,D,F,GA,C,D,G,HA,C,D,G,JA,C,D,H,JA,C,D,I,J A,C,E,F,GA,C,E,G,H A,C,E,G,IA,C,E,G,J A,C,E,H,JA,C,F,G,HA,C,G,H,I A,D,E,F,HA,D,E,G,HA,D,E,G,J A,D,F,G,HA,D,G,H,IA,D,G,I,J A,E,F,G,H A,E,F,G,I A,E,F,G,JA,E,G,H,J B,C,D,E,FB,C,D,E,G B,C,D,E,H B,C,D,E,I B,C,D,E,JB,C,D,F,GB,C,D,F,HB,C,D,G,HB,C,D,G,J B,C,E,F,HB,C,E,G,H B,C,E,G,I B,C,F,G,HB,C,G,H,I B,D,E,F,GB,D,E,F,H B,D,E,F,JB,D,E,G,HB,D,E,G,J B,D,G,H,IB,D,G,H,J B,E,F,G,H B,E,F,H,JB,E,G,H,IC,D,E,G,HC,D,E,G,J C,D,F,G,HC,D,G,H,IC,D,G,H,JC,D,G,I,J C,E,F,G,HC,E,G,H,IC,E,G,H,J C,F,G,H,JD,E,G,H,I

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,HA,B,C,D,G,HA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,JA,B,C,D,I,J A,B,C,E,F,HA,B,C,E,G,H A,B,C,E,G,IA,B,C,E,G,J A,B,C,E,H,JA,B,C,E,I,JA,B,C,F,G,HA,B,C,F,H,JA,B,C,G,H,I A,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,IA,B,D,E,G,H A,B,D,E,G,IA,B,D,E,G,J A,B,D,F,G,HA,B,D,G,H,IA,B,D,G,H,JA,B,D,G,I,JA,B,D,H,I,J A,B,E,F,G,HA,B,E,F,G,I A,B,E,F,G,JA,B,E,F,H,JA,B,E,G,H,IA,B,F,G,H,I A,C,D,E,F,GA,C,D,E,G,H A,C,D,E,G,IA,C,D,E,G,J A,C,D,E,H,J A,C,D,F,G,HA,C,D,F,G,JA,C,D,F,H,J A,C,D,G,H,IA,C,D,G,H,JA,C,D,H,I,J A,C,E,F,G,HA,C,E,F,G,J A,C,E,G,H,IA,C,E,G,H,J A,D,E,F,G,HA,D,E,G,H,IA,D,E,G,H,JA,D,G,H,I,J B,C,D,E,F,GB,C,D,E,F,HB,C,D,E,G,H B,C,D,E,H,JB,C,D,F,G,HB,C,D,F,G,IB,C,D,F,G,JB,C,D,F,H,J B,C,D,G,H,J B,C,E,F,G,HB,C,E,G,H,IB,C,E,G,H,J B,C,F,G,H,IB,C,F,G,H,J B,D,E,F,G,H B,D,E,F,G,IB,D,E,F,G,JB,D,E,F,H,IB,D,E,G,H,IB,D,E,G,I,J B,D,F,G,H,I B,E,F,G,H,JC,D,E,F,G,HC,D,E,G,H,IC,D,E,G,H,J C,D,F,G,H,IC,E,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,F,H,J A,B,C,D,G,H,IA,B,C,D,G,H,JA,B,C,D,G,I,JA,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,F,G,J A,B,C,E,F,H,JA,B,C,E,G,H,J A,B,C,G,H,I,J A,B,D,E,F,G,H A,B,D,E,F,G,IA,B,D,E,F,G,J A,B,D,E,F,H,IA,B,D,E,G,H,IA,B,D,E,G,H,JA,B,D,E,G,I,J A,B,D,F,G,H,JA,B,D,G,H,I,J A,B,E,F,G,H,I A,B,E,F,G,H,JA,C,D,E,F,G,JA,C,D,E,F,H,J A,C,D,E,G,H,IA,C,D,E,G,H,J A,C,D,F,G,H,IA,C,D,F,H,I,J A,D,E,F,G,H,J B,C,D,E,F,G,H B,C,D,E,F,G,JB,C,D,E,G,H,I B,C,D,E,G,H,J B,C,D,F,G,H,I B,C,E,F,G,H,IC,D,E,G,H,I,J C,D,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,G,H,IA,B,C,D,E,G,H,J A,B,C,D,F,G,H,IA,B,C,D,G,H,I,J A,B,C,E,G,H,I,J A,B,D,E,F,G,H,IA,B,D,E,G,H,I,J A,C,D,E,F,G,H,JA,C,D,E,F,H,I,J B,C,D,E,F,G,H,IB,C,D,E,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,JA,B,C,D,E,G,H,I,JA,B,C,D,F,G,H,I,J
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ID UpYY82ecse62Y3kB
acc genotypes 102
peaks no back 28

removed edges NA
prop rem edges NA

1.0
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1 2 3 4 5 6 7

Number of mutated genes

F
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s

WT

A B C D E F

A,B A,FB,C B,D B,FC,D C,E C,FC,G D,ED,G D,I D,J E,G F,G

A,B,CA,B,H A,C,D A,C,E A,C,FA,C,G A,D,EA,D,G A,E,FA,E,G A,F,GB,C,DB,C,G B,D,G B,E,G C,D,FC,D,G C,E,G C,F,GD,E,GE,G,I

A,B,C,D A,B,C,EA,B,C,G A,B,D,EA,B,D,G A,B,E,G A,C,D,E A,C,D,FA,C,D,GA,C,D,H A,C,E,G A,C,F,GA,D,E,GA,E,G,I B,C,D,FB,C,D,G B,C,F,GB,D,E,GB,D,G,J C,D,F,G C,F,G,J

A,B,C,D,E A,B,C,D,FA,B,C,D,GA,B,C,D,H A,B,C,E,G A,B,C,F,GA,B,D,E,G A,C,D,E,G A,C,D,F,GA,C,E,F,G A,C,F,G,HA,D,E,G,I B,C,D,E,FB,C,D,E,G B,C,D,F,G B,C,F,G,JC,D,F,G,HC,D,F,G,I

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,F,GA,B,C,D,G,H A,B,C,D,G,I A,B,C,F,G,JA,B,D,E,F,G A,C,D,F,G,H A,C,D,F,G,IA,C,D,F,G,JB,C,D,E,F,GB,C,D,E,F,IB,C,D,E,G,IB,C,D,E,G,J B,C,D,F,G,J

A,B,C,D,E,F,GA,B,C,D,E,G,J A,B,C,D,F,G,H A,B,C,D,F,G,I A,B,C,D,F,G,J
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ID UR8nbozIYY5kAyVm
acc genotypes 238
peaks no back 54

removed edges NA
prop rem edges NA

1.0

1.2

1.4
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Number of mutated genes

F
itn

es
s

WT

AB C

A,B A,CA,D A,E B,CB,F B,G C,D C,EC,FC,G

A,B,CA,B,D A,B,EA,B,F A,B,G A,C,EA,C,FA,D,E A,D,F B,C,D B,C,EB,C,F B,C,GB,C,IB,D,FB,E,F C,D,EC,D,FC,D,G C,D,JC,E,F C,E,G C,E,H

A,B,C,D A,B,C,EA,B,C,F A,B,C,GA,B,C,IA,B,D,FA,B,E,F A,B,E,GA,B,E,I A,B,F,GA,B,F,J A,C,D,EA,C,D,G A,C,E,F A,C,E,G A,C,E,HA,C,F,GA,C,F,HA,D,E,F A,D,E,G B,C,D,EB,C,D,F B,C,D,G B,C,E,F B,C,E,G B,C,E,HB,C,F,I B,C,G,I B,C,G,JB,D,E,F B,D,F,GB,D,F,H B,D,F,JB,E,F,H C,D,E,F C,D,E,G C,D,E,HC,D,F,G C,D,G,JC,E,F,G C,E,F,H C,E,G,H

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,IA,B,C,E,F A,B,C,E,G A,B,C,E,HA,B,C,E,IA,B,C,E,J A,B,C,F,GA,B,C,F,I A,B,C,I,JA,B,D,E,F A,B,D,E,I A,B,D,F,GA,B,D,F,H A,B,D,F,J A,B,E,F,GA,B,E,F,H A,B,F,G,HA,B,F,G,IA,B,F,G,J A,C,D,E,F A,C,D,E,G A,C,D,E,HA,C,D,E,I A,C,D,E,JA,C,D,F,GA,C,D,F,H A,C,D,G,I A,C,E,F,G A,C,E,G,IA,D,E,F,GA,D,E,F,I B,C,D,E,F B,C,D,E,G B,C,D,E,HB,C,D,E,IB,C,D,F,GB,C,D,F,H B,C,D,F,J B,C,D,G,J B,C,E,F,G B,C,E,F,H B,C,E,G,HB,C,E,G,JB,C,F,G,I B,C,F,G,JB,D,E,F,H B,D,F,G,H C,D,E,F,G C,D,E,F,H C,D,E,G,HC,D,F,G,H C,D,F,G,J C,E,G,H,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,J A,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,I A,B,C,D,G,I A,B,C,D,G,JA,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,I A,B,C,E,G,HA,B,C,E,G,I A,B,C,E,H,IA,B,C,E,I,JA,B,C,F,G,HA,B,C,F,G,I A,B,C,F,H,IA,B,D,E,F,GA,B,D,E,F,H A,B,D,E,F,JA,B,D,F,G,JA,B,D,F,H,I A,B,E,F,G,I A,C,D,E,F,G A,C,D,E,F,HA,C,D,E,F,J A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,H,I A,C,D,E,H,JA,C,D,F,G,H A,C,D,F,G,JA,C,D,F,H,JA,D,E,F,G,HA,D,E,F,G,I B,C,D,E,F,G B,C,D,E,F,HB,C,D,E,F,I B,C,D,E,G,HB,C,D,E,G,I B,C,D,E,G,JB,C,D,E,I,JB,C,D,F,G,H B,C,D,F,G,I B,C,D,F,G,J B,C,E,F,G,HB,C,E,F,G,J B,C,E,G,H,JB,D,E,F,G,H B,D,F,G,H,J C,D,E,F,G,J C,D,E,G,H,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,J A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,E,I,JA,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,F,H,I A,B,C,D,F,H,J A,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,F,G,H,IA,B,D,E,F,G,H A,B,D,E,F,G,J A,C,D,E,F,G,H A,C,D,E,F,G,I A,C,D,E,F,G,J A,C,D,E,F,H,I A,C,D,E,G,H,JB,C,D,E,F,G,HB,C,D,E,F,G,I B,C,D,E,F,G,J B,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,G,I,JB,C,D,F,G,H,I B,C,E,F,G,H,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,G,J A,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,F,I,J A,B,C,D,E,G,H,IA,B,C,D,E,G,I,J A,B,C,D,F,G,H,I A,B,C,E,F,G,H,I A,C,D,E,F,G,H,IB,C,D,E,F,G,H,I B,C,D,E,F,G,H,J

A,B,C,D,E,F,G,H,I
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acc genotypes 189
peaks no back 49

removed edges NA
prop rem edges NA
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Number of mutated genes

F
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s

WT

AB C D EF G

A,B A,C A,D A,EA,FB,C B,D B,F B,G C,EC,F C,GC,I D,ED,F D,G E,GF,GF,I G,J

A,B,CA,B,D A,B,EA,B,F A,B,GA,C,D A,C,EA,C,F A,C,G A,D,EA,D,F A,D,GA,D,H A,E,FA,F,IB,C,D B,C,F B,D,EB,D,F B,D,GB,D,J B,E,F B,F,HB,F,I B,F,JC,D,F C,D,G C,E,FC,F,GC,F,H C,G,ID,F,G

A,B,C,D A,B,C,EA,B,C,FA,B,C,IA,B,C,J A,B,D,EA,B,D,F A,B,D,GA,B,D,HA,B,D,IA,B,D,J A,B,E,FA,B,F,GA,B,F,HA,B,F,I A,C,D,EA,C,D,F A,C,D,GA,C,D,HA,C,D,I A,C,F,G A,C,G,I A,D,E,FA,D,F,GA,D,F,H A,D,F,IA,D,F,J B,C,D,EB,C,D,F B,C,D,G B,C,F,GB,C,F,H B,C,F,J B,D,E,FB,D,F,GB,D,F,H B,D,F,JB,F,G,H C,D,F,GC,D,F,H D,F,G,H

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,F,GA,B,C,F,HA,B,C,F,I A,B,D,E,F A,B,D,E,HA,B,D,E,JA,B,D,F,GA,B,D,F,HA,B,D,F,I A,B,D,F,JA,B,D,H,I A,B,E,F,GA,B,E,F,IA,B,F,G,H A,C,D,E,GA,C,D,E,H A,C,D,E,IA,C,D,F,G A,C,E,F,GA,C,F,G,HA,D,E,F,GA,D,F,G,H B,C,D,E,FB,C,D,E,G B,C,D,E,JB,C,D,F,GB,C,D,F,H B,C,D,F,J B,C,D,G,H B,C,D,G,JB,C,E,F,H B,C,F,G,H B,C,F,G,JB,C,F,H,J B,D,E,F,JB,D,F,G,HB,D,F,H,J

A,B,C,D,E,F A,B,C,D,E,JA,B,C,D,F,GA,B,C,D,F,HA,B,C,D,F,I A,B,C,D,F,JA,B,C,D,G,HA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,F,JA,B,C,F,G,H A,B,C,F,G,JA,B,C,F,H,J A,B,D,E,F,I A,B,D,E,G,JA,B,D,F,G,H A,B,D,F,I,JA,B,E,F,G,HA,B,F,G,H,J A,C,D,E,F,G A,C,D,E,F,IA,C,D,E,G,JA,C,D,F,G,JB,C,D,E,F,GB,C,D,E,F,H B,C,D,E,F,JB,C,D,E,G,JB,C,D,F,G,HB,C,D,F,H,J B,C,E,F,H,I B,C,F,G,H,JB,C,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,I A,B,C,D,E,F,JA,B,C,D,F,G,H A,B,C,D,F,G,J A,B,C,E,F,G,JA,C,D,E,F,G,H A,C,D,E,F,G,JB,C,D,E,F,G,H

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,B,C,D,F,G,H,IA,B,C,D,F,G,H,J
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acc genotypes 738
peaks no back 105

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s



0

0

0
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acc genotypes 179
peaks no back 73

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn
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s

WT

A B CD E F G

A,C A,FB,E B,FB,GB,H C,F C,GD,E D,FD,HD,I E,F E,GE,IE,J F,GF,HF,I G,H

A,B,E A,B,FA,B,H A,C,DA,C,IA,D,E A,D,FA,D,H A,E,GA,F,GA,F,I A,G,HB,C,FB,D,E B,D,FB,D,H B,E,FB,E,HB,E,J B,F,GB,F,J C,D,F C,E,GC,E,I C,F,HC,F,I C,G,HD,E,F D,E,GD,E,ID,E,J D,F,GD,F,I D,F,J E,F,GE,F,HE,F,I E,G,HE,G,IF,G,JF,H,IF,I,J

A,B,C,FA,B,C,IA,B,D,EA,B,E,F A,B,E,GA,B,E,J A,B,F,GA,B,F,I A,C,D,FA,C,D,G A,C,F,GA,C,F,I A,D,E,GA,E,F,GA,E,F,I A,E,G,HA,F,G,HA,F,G,JB,C,D,FB,C,E,FB,C,E,I B,C,F,I B,D,E,FB,D,E,H B,D,E,I B,D,F,I B,D,F,JB,D,H,I B,D,H,J B,E,F,GB,E,G,IB,F,G,IC,D,E,F C,D,F,HC,D,F,I C,D,F,J C,E,F,GC,E,F,I C,F,G,J D,E,F,GD,E,F,HD,E,F,I D,F,G,JD,F,H,J E,F,G,HE,F,G,IE,F,G,J E,G,H,J

A,B,C,E,F A,B,C,E,IA,B,C,I,J A,B,E,F,GA,B,E,F,H A,B,E,F,IA,B,E,F,JA,B,E,G,J A,B,F,G,HA,B,F,G,JA,B,F,H,I A,C,D,E,FA,C,D,F,J A,C,E,F,GA,C,E,F,I A,D,E,F,H A,D,E,G,IA,D,F,G,J A,E,F,G,HA,E,F,H,I A,F,G,H,JB,C,D,E,F B,C,E,F,GB,C,E,F,I B,D,E,F,GB,D,E,G,IB,D,F,H,J B,E,F,G,JB,F,G,H,I B,F,G,I,JC,D,F,H,I C,E,F,G,HC,E,F,G,ID,E,F,G,JE,F,G,H,J

A,B,C,E,G,JA,B,D,E,G,J A,B,D,F,H,I A,B,E,F,G,HA,B,E,F,G,JA,C,D,F,G,JA,C,D,F,H,JA,C,D,F,I,JA,C,E,F,H,I B,C,D,E,F,HB,C,D,E,F,IB,D,F,G,H,J B,E,F,G,H,JB,E,F,G,I,J D,E,F,G,H,J

A,B,C,D,E,G,J A,B,C,E,F,G,JA,B,D,E,F,G,J A,B,D,E,F,H,I A,B,E,F,G,I,JB,C,D,E,F,H,J B,D,E,F,G,H,JB,E,F,G,H,I,J

A,B,C,D,E,G,I,J B,C,D,E,F,H,I,J

A,B,C,D,E,F,H,I,J
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acc genotypes 388
peaks no back 70

removed edges NA
prop rem edges NA
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WT

A B CD E

A,B A,EA,G B,CB,D B,EB,FB,I C,D C,EC,FC,ID,ED,FD,G D,HD,ID,J E,F E,HE,IE,J

A,B,C A,B,EA,C,D A,C,EA,C,FA,D,EA,D,G A,D,H A,E,FA,E,I A,E,JB,C,D B,C,EB,C,F B,C,G B,D,EB,D,F B,D,HB,D,I B,E,HB,E,JC,D,EC,D,FC,D,G C,D,IC,D,J C,E,FD,E,F D,E,HD,E,ID,E,JD,F,G D,F,I D,H,JE,F,HE,F,I E,H,I E,H,J

A,B,C,D A,B,C,EA,B,C,FA,B,C,G A,B,C,I A,B,D,EA,B,D,G A,B,D,I A,B,E,FA,B,E,G A,B,E,HA,B,E,JA,C,D,FA,C,D,G A,C,D,H A,C,D,I A,C,E,F A,C,E,HA,D,E,F A,D,E,HA,D,E,I A,D,E,JA,D,F,G A,D,F,HA,D,F,IA,D,G,H A,D,H,I A,E,F,I A,E,F,J A,E,I,JB,C,D,E B,C,D,F B,C,D,HB,C,D,I B,C,D,J B,C,E,F B,C,E,HB,C,E,I B,C,E,J B,C,F,GB,C,F,I B,C,F,JB,D,E,F B,D,E,HB,D,E,IB,D,E,J B,D,F,HB,D,F,I B,D,I,J B,E,F,J B,E,H,IB,E,I,J C,D,E,F C,D,E,HC,D,E,IC,D,E,J C,D,F,IC,D,G,I C,E,F,I C,E,H,I D,E,F,HD,E,F,I D,E,H,I D,E,H,JD,F,H,I E,G,H,I

A,B,C,D,FA,B,C,D,G A,B,C,D,HA,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,E,HA,B,C,E,I A,B,C,F,HA,B,C,F,I A,B,C,F,J A,B,C,H,I A,B,D,E,F A,B,D,E,HA,B,D,E,I A,B,D,E,J A,B,D,F,HA,B,D,F,I A,B,D,G,H A,B,D,H,I A,B,E,F,HA,B,E,F,I A,B,E,F,JA,B,E,G,I A,B,E,H,IA,B,E,I,J A,C,D,E,F A,C,D,E,HA,C,D,E,IA,C,D,F,G A,C,D,F,H A,C,D,F,IA,C,D,G,H A,C,D,H,I A,C,E,F,I A,C,E,F,JA,C,E,H,I A,C,E,I,JA,D,E,F,HA,D,E,F,I A,D,E,F,JA,D,E,G,I A,D,E,H,IA,D,E,I,JA,D,F,G,I A,D,F,H,I A,D,F,I,J A,E,F,G,J A,E,F,I,JB,C,D,E,F B,C,D,E,HB,C,D,E,I B,C,D,E,J B,C,D,F,GB,C,D,F,HB,C,D,F,I B,C,D,F,JB,C,D,G,HB,C,D,G,I B,C,D,G,J B,C,D,H,IB,C,D,I,J B,C,E,F,GB,C,E,F,I B,C,E,H,IB,C,E,I,JB,C,F,G,I B,C,F,I,J B,D,E,F,HB,D,E,F,IB,D,E,G,I B,D,E,H,IB,D,F,H,IB,D,F,I,JB,D,H,I,J B,E,F,H,I B,E,G,H,IB,E,H,I,J C,D,E,F,HC,D,E,F,IC,D,E,G,I C,D,E,H,IC,D,E,I,JC,D,F,G,I C,D,F,H,I C,D,F,I,J C,E,F,I,J C,E,G,H,I D,E,F,G,HD,E,F,H,I D,E,F,H,JD,E,G,H,I E,F,G,H,I

A,B,C,D,E,F A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,JA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,F,IA,B,C,D,G,I A,B,C,D,G,J A,B,C,D,H,IA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,JA,B,C,E,G,I A,B,C,E,H,IA,B,C,E,I,JA,B,C,F,G,I A,B,C,F,H,JA,B,C,F,I,J A,B,D,E,F,HA,B,D,E,F,IA,B,D,E,F,JA,B,D,E,G,H A,B,D,E,G,J A,B,D,E,H,I A,B,D,E,H,JA,B,D,E,I,JA,B,D,F,G,H A,B,D,F,H,IA,B,D,F,I,JA,B,D,H,I,JA,B,E,F,G,I A,B,E,F,H,I A,B,E,F,H,JA,B,E,F,I,JA,C,D,E,F,IA,C,D,E,G,HA,C,D,E,G,I A,C,D,E,H,IA,C,D,E,I,JA,C,D,F,G,HA,C,D,F,G,I A,C,D,F,H,I A,C,D,F,I,J A,C,E,F,I,J A,C,E,G,H,I A,D,E,F,G,HA,D,E,F,G,I A,D,E,F,H,I A,D,E,F,H,JA,D,E,F,I,JA,D,E,G,H,I A,E,F,G,H,IB,C,D,E,F,HB,C,D,E,F,IB,C,D,E,F,JB,C,D,E,G,I B,C,D,E,G,J B,C,D,E,I,JB,C,D,F,G,HB,C,D,F,G,I B,C,D,F,H,IB,C,D,F,I,JB,C,D,G,H,IB,C,D,G,H,JB,C,E,F,G,I B,C,E,F,H,IB,C,E,F,I,J B,C,E,G,H,IB,C,E,G,I,J B,C,F,H,I,JB,D,E,F,G,I B,D,E,F,H,I B,D,E,F,H,JB,D,E,G,H,IB,D,F,H,I,J B,E,F,G,H,IB,E,F,H,I,JC,D,E,F,G,I C,D,E,F,H,I C,D,E,F,H,JC,D,F,H,I,J C,E,F,G,H,ID,E,F,H,I,JD,E,G,H,I,J

A,B,C,D,E,F,HA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,J A,B,C,D,E,I,JA,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,J A,B,C,D,F,H,IA,B,C,D,F,I,J A,B,C,D,H,I,JA,B,C,E,F,G,I A,B,C,E,F,H,I A,B,C,E,F,H,JA,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,E,H,I,JA,B,C,F,H,I,JA,B,D,E,F,G,H A,B,D,E,F,H,I A,B,D,E,F,H,JA,B,D,E,F,I,J A,B,D,E,G,H,IA,B,D,F,H,I,J A,B,E,F,G,H,IA,C,D,E,F,G,I A,C,D,E,F,H,I A,C,D,E,F,I,JA,C,D,E,G,I,J A,C,D,F,G,I,J A,C,E,F,G,H,IA,C,E,F,G,I,J A,D,E,F,H,I,JB,C,D,E,F,G,I B,C,D,E,F,G,J B,C,D,E,F,H,I B,C,D,E,F,H,J B,C,D,E,G,H,IB,C,D,E,G,I,J B,C,D,E,H,I,JB,C,D,F,G,I,J B,C,D,F,H,I,J B,C,E,F,G,H,IB,C,E,F,H,I,J B,C,E,G,H,I,JB,D,E,F,H,I,JB,D,E,G,H,I,J C,D,E,F,G,H,IC,D,E,F,G,I,J

A,B,C,D,E,F,G,I A,B,C,D,E,F,G,J A,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,I,J A,B,C,D,E,H,I,JA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,D,F,H,I,J A,B,C,E,F,G,H,IA,B,C,E,F,H,I,J A,B,D,E,F,H,I,J A,B,E,F,G,H,I,JA,C,D,E,F,G,I,J A,C,D,E,F,H,I,J B,C,D,E,F,G,H,IB,C,D,E,F,G,I,J B,C,D,E,F,H,I,JC,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,J A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,J



0

0

0

ID wM4mouEZ5iUOoAtX
acc genotypes 143
peaks no back 52

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC

A,BA,CA,I B,C B,FB,I B,JC,D C,E C,G C,IC,J

A,B,HA,B,I A,B,JA,C,D A,C,EA,C,FA,D,I B,C,G B,C,I B,D,F B,E,FC,D,EC,D,GC,D,H C,D,IC,D,J C,E,GC,E,I C,E,J C,F,GC,G,I C,G,J C,H,IC,H,J

A,B,E,IA,B,F,I A,B,H,JA,C,D,JA,C,E,F A,C,E,GA,C,E,IA,C,F,G A,C,F,HA,C,F,J A,C,G,I B,C,D,I B,C,E,G B,C,G,J B,D,E,FB,E,F,JC,D,E,IC,D,F,J C,D,G,H C,D,G,IC,D,G,J C,D,H,IC,D,H,J C,D,I,J C,E,F,GC,E,G,HC,E,G,I C,E,G,JC,E,I,J C,F,G,I C,G,H,J

A,B,D,F,I A,B,E,F,JA,C,D,E,F A,C,D,E,JA,C,D,F,J A,C,D,G,IA,C,D,G,JA,C,D,H,J A,C,D,I,J A,C,E,G,IA,C,E,H,I A,C,F,G,IA,C,F,I,J B,C,D,E,GB,C,D,F,J B,C,D,G,I B,C,E,F,GB,C,E,G,I B,C,F,G,J B,E,F,I,JC,D,E,G,IC,D,E,H,I C,D,E,I,JC,D,F,G,H C,D,F,G,IC,D,G,H,IC,D,G,H,J C,D,G,I,J C,E,F,G,I C,F,G,H,JC,F,G,I,J

A,B,C,D,F,J A,B,C,D,H,JA,B,C,F,I,J A,B,D,F,G,I A,B,D,F,I,JA,C,D,E,F,G A,C,D,E,F,I A,C,D,E,G,IA,C,D,E,G,JA,C,D,E,I,J A,C,D,F,G,IA,C,D,F,H,J A,C,D,F,I,J A,C,E,F,G,IA,C,E,F,H,I B,C,D,E,F,GB,C,D,E,G,I B,C,E,F,G,I B,D,E,F,I,JC,D,E,F,G,HC,D,E,F,G,I C,D,E,G,I,JC,D,E,H,I,J C,D,F,G,I,J C,D,G,H,I,J C,E,F,G,I,J

A,B,C,D,F,G,J A,B,C,D,F,I,J A,B,C,E,F,G,IA,B,C,E,F,I,J A,B,C,F,G,I,J A,B,D,F,G,I,JA,B,D,F,H,I,JA,C,D,F,G,I,JA,C,D,G,H,I,J B,C,D,E,G,H,IB,C,D,E,G,I,JB,C,D,F,G,I,J B,C,E,F,G,I,J

A,C,D,E,F,G,I,J

A,C,D,E,F,G,H,I,J
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ID wOuBIsYKAAzBpTkz
acc genotypes 191
peaks no back 69

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A BC DE FG H I J

A,C A,E A,G A,H A,JB,C B,G B,JC,E C,JD,G D,H D,JE,H E,I E,JF,H F,IG,H G,J H,I H,JI,J

A,B,E A,B,G A,B,J A,D,JA,E,G A,E,H A,E,JA,F,JA,G,JA,H,I A,H,JA,I,JB,C,E B,C,JB,D,GB,E,G B,E,J B,F,IB,F,JB,G,HB,G,I B,G,J B,H,JC,D,G C,D,JC,E,F C,F,I C,F,JC,G,H C,H,JD,E,G D,E,H D,E,JD,G,J D,H,JD,I,JE,G,H E,H,JE,I,JF,H,I F,I,JG,H,I G,I,J

A,B,D,GA,B,E,G A,B,E,HA,B,F,G A,B,G,H A,B,H,I A,B,H,JA,C,D,G A,C,G,H A,C,H,JA,D,E,H A,D,E,JA,E,F,JA,E,G,J A,E,H,JA,E,I,JA,F,G,JA,F,H,I A,F,H,JA,F,I,J A,G,H,J A,H,I,JB,C,D,J B,C,E,JB,C,G,H B,C,H,JB,C,I,JB,D,E,G B,D,F,G B,D,I,JB,E,F,G B,E,G,J B,F,H,JB,H,I,JC,D,E,F C,D,F,JC,D,G,J C,E,F,I C,E,H,JC,F,G,HC,G,H,I C,G,H,JD,E,F,HD,E,G,J D,E,H,JE,F,G,H E,F,H,I E,F,H,JE,F,I,JE,G,H,I E,H,I,JF,H,I,J

A,B,C,G,H A,B,C,H,JA,B,D,E,JA,B,E,G,H A,B,E,G,J A,B,E,H,JA,B,G,H,I A,B,H,I,JA,C,D,F,G A,C,D,G,J A,C,D,H,JA,C,E,F,JA,C,E,G,H A,C,E,H,JA,C,F,H,JA,C,G,H,JA,E,F,H,I A,E,F,H,JA,E,F,I,J A,E,H,I,JA,F,G,H,J B,C,D,E,JB,C,D,F,J B,C,E,H,J B,C,G,H,J B,C,H,I,JB,D,E,G,J B,D,F,H,JB,D,H,I,JB,E,F,G,H B,E,F,H,JB,E,H,I,J B,F,H,I,JC,D,E,H,JC,D,F,H,JE,F,G,H,I

A,B,C,D,E,JA,B,C,D,H,J A,B,C,E,H,JA,B,C,G,H,J A,B,D,H,I,JA,B,E,F,G,JA,B,E,F,H,I A,B,E,H,I,JA,C,D,G,H,J A,C,E,F,H,JA,C,E,G,H,JA,D,F,G,H,JA,E,F,G,H,J B,C,E,G,H,J B,D,G,H,I,JC,E,F,G,H,I

A,B,C,D,E,H,J A,B,C,E,F,H,J A,B,C,E,H,I,J A,B,D,E,H,I,JA,C,D,E,F,H,JA,C,D,F,G,H,J B,C,D,E,G,H,J B,D,F,G,H,I,J

A,B,C,D,E,G,H,JA,B,C,D,F,G,H,J



0

0

0

ID wuF5q9kOxSCRE7RX
acc genotypes 728
peaks no back 82

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

3.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
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ID wwBtyDIZSVYRmVqi
acc genotypes 222
peaks no back 83

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B C D E FG HI J

A,D A,E A,GA,HA,I A,J B,E B,F B,HB,I B,JC,D C,HD,E D,GD,I D,J E,FE,HE,I F,HF,J G,IG,JI,J

A,B,JA,C,D A,C,J A,D,HA,D,I A,D,J A,E,F A,E,GA,E,HA,E,I A,E,JA,F,J A,G,IA,G,J A,H,JA,I,JB,C,D B,D,FB,D,I B,D,J B,E,GB,E,I B,E,J B,F,GB,H,JB,I,JC,D,I C,D,J C,E,F C,E,HC,F,J C,H,JD,E,HD,E,I D,E,JD,F,I D,F,J D,G,J D,H,JD,I,JE,F,I E,H,IE,I,J F,I,J

A,B,C,J A,B,D,HA,B,D,I A,B,E,J A,B,F,J A,B,G,IA,B,I,JA,C,D,E A,C,D,J A,C,E,J A,C,F,J A,C,G,IA,C,G,JA,C,I,J A,D,E,F A,D,E,GA,D,E,I A,D,E,J A,D,F,J A,D,G,HA,D,H,JA,E,F,GA,E,F,I A,E,F,JA,E,G,J A,F,G,JA,F,I,J A,G,I,J A,H,I,J B,C,E,HB,C,I,J B,D,E,GB,D,E,I B,D,F,JB,D,H,JB,E,F,I B,E,G,I B,E,G,J B,E,H,JB,E,I,J B,G,I,J B,H,I,J C,D,E,HC,D,E,J C,D,F,JC,D,H,J C,E,F,GC,E,F,I C,E,H,ID,E,F,I D,E,F,JD,E,G,J D,E,H,ID,E,H,JD,E,I,JD,F,G,I D,F,G,JD,F,H,I D,F,H,JD,F,I,J D,G,H,JE,F,I,J F,H,I,J

A,B,C,I,J A,B,D,F,JA,B,E,I,J A,B,F,I,J A,B,H,I,JA,C,D,E,I A,C,D,E,J A,C,D,G,JA,C,D,I,J A,C,E,F,JA,C,E,G,JA,C,E,H,J A,C,F,G,J A,C,F,I,J A,D,E,G,IA,D,E,G,JA,D,E,I,J A,D,F,G,JA,D,F,H,J A,D,F,I,JA,D,G,I,JA,E,F,I,JA,E,G,I,J A,E,H,I,J A,F,H,I,JB,C,D,F,J B,C,D,H,JB,C,E,G,I B,C,E,H,JB,D,E,H,JB,D,E,I,J B,D,H,I,JB,E,G,I,JC,D,E,F,JC,D,E,I,J C,D,F,H,JC,D,H,I,JC,E,F,I,JD,E,F,G,I D,E,F,I,JD,F,G,H,I D,F,G,H,JD,F,G,I,J D,F,H,I,JE,F,G,I,J E,F,H,I,J

A,B,C,D,G,JA,B,C,E,H,J A,B,C,F,I,JA,B,D,F,I,J A,C,D,E,F,JA,C,D,E,H,JA,C,D,E,I,J A,C,D,F,G,JA,C,D,F,H,J A,C,D,F,I,JA,C,D,G,I,J A,C,E,F,H,J A,C,E,F,I,JA,D,E,F,H,JA,D,F,H,I,JB,C,D,E,I,J B,C,D,F,I,J B,C,E,G,H,JC,D,E,G,I,J C,D,E,H,I,J

A,B,C,D,E,F,J A,B,C,E,G,H,JA,B,C,F,G,I,JA,B,D,E,F,I,JA,B,D,F,H,I,J A,C,D,E,F,H,J A,C,D,E,F,I,JA,C,D,E,G,I,J A,C,D,F,H,I,JA,D,E,F,H,I,J

A,B,C,D,E,F,I,JA,C,D,F,G,H,I,J

A,C,D,E,F,G,H,I,J
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ID wXZJGUyFMo10Nl4dV
acc genotypes 89
peaks no back 42

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A B C D EF GH

A,DA,F A,GA,H D,ED,F D,H E,GF,I G,H G,J

A,C,F A,D,E A,D,GA,D,HA,D,JA,F,GA,F,H B,D,F B,E,GC,D,ED,E,HD,F,I D,G,H D,G,JD,H,ID,H,J E,F,G E,G,IF,G,HF,G,I

A,B,C,F A,B,F,GA,B,F,H A,C,D,F A,D,E,GA,D,E,I A,D,E,JA,D,F,I A,D,G,HA,F,G,IA,F,G,JA,F,H,J B,D,G,H B,E,G,IC,F,G,I D,E,F,H D,E,G,HD,F,G,ID,F,H,I D,F,I,J

A,B,C,F,H A,B,D,E,GA,B,D,F,GA,B,D,F,H A,B,D,G,HA,B,F,H,J A,C,D,F,G A,C,F,G,I A,D,E,F,GA,D,E,F,IA,D,F,G,IA,D,F,H,J A,D,G,H,JA,F,G,H,I B,D,E,G,HB,D,F,G,I B,E,F,G,IC,D,F,G,I C,E,F,G,IC,F,G,H,I D,E,F,G,HD,F,G,I,J

A,B,D,E,F,GA,C,D,F,G,I A,D,E,F,G,IC,D,F,G,I,J D,E,F,G,H,ID,E,F,G,I,JD,F,G,H,I,J



0
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ID WYBRgQ10JLk3RhGLo
acc genotypes 433
peaks no back 115

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD EF GH I

A,B A,CA,D A,F A,GA,H A,IB,CB,D B,EB,F B,H B,IC,D C,E C,GC,H C,IC,JD,F D,GD,H D,ID,J E,F E,GE,H E,IF,H F,I G,H G,JH,IH,J I,J

A,B,CA,B,D A,B,F A,B,GA,B,H A,B,IA,C,F A,C,GA,C,H A,C,IA,C,JA,D,FA,D,H A,D,IA,D,J A,E,F A,E,GA,E,H A,F,GA,F,H A,G,JA,H,IA,H,J A,I,JB,C,D B,C,EB,C,F B,C,GB,C,H B,C,IB,D,F B,D,H B,D,IB,D,J B,E,IB,F,H B,F,IB,F,J B,G,H B,G,I B,G,JB,H,IC,D,HC,D,J C,E,F C,E,GC,E,H C,E,I C,F,GC,F,H C,G,H C,G,JC,H,IC,H,J D,E,HD,F,G D,F,H D,F,I D,G,HD,H,ID,H,J E,F,GE,F,J E,G,HE,H,IE,H,J F,G,H F,G,JF,H,J F,I,J G,H,JH,I,J

A,B,C,DA,B,C,F A,B,C,GA,B,C,H A,B,C,JA,B,D,E A,B,D,H A,B,D,IA,B,D,J A,B,E,F A,B,E,GA,B,F,G A,B,F,I A,B,G,JA,B,H,IA,C,D,IA,C,D,J A,C,E,F A,C,E,GA,C,E,HA,C,F,H A,C,G,H A,C,G,JA,C,H,IA,D,E,F A,D,E,GA,D,E,HA,D,F,H A,D,F,IA,D,G,HA,D,G,J A,D,H,IA,D,H,J A,E,G,JA,E,H,I A,F,G,JA,F,H,IA,F,H,J A,G,H,JA,H,I,JB,C,D,H B,C,D,IB,C,D,J B,C,E,FB,C,E,HB,C,F,H B,C,G,HB,C,G,IB,C,H,IB,C,H,J B,D,E,H B,D,E,IB,D,F,HB,D,F,J B,D,G,HB,D,H,J B,D,I,J B,E,F,GB,E,F,IB,E,F,J B,E,G,HB,F,G,H B,F,G,IB,F,H,J B,G,I,JC,D,E,FC,D,E,HC,D,E,J C,D,F,GC,D,F,H C,D,G,HC,D,H,I C,D,H,J C,E,F,GC,E,F,H C,E,F,J C,E,G,HC,E,H,IC,E,H,JC,F,H,IC,F,H,J C,G,H,I C,G,H,J D,E,F,GD,E,F,H D,E,G,HD,E,H,I D,F,G,JD,F,I,JD,H,I,J E,F,H,I E,G,H,I F,G,H,JF,H,I,JG,H,I,J

A,B,C,D,EA,B,C,D,FA,B,C,D,HA,B,C,D,J A,B,C,E,FA,B,C,E,HA,B,C,F,H A,B,C,F,JA,B,C,G,H A,B,C,G,JA,B,C,H,I A,B,C,I,JA,B,D,E,F A,B,D,E,GA,B,D,E,HA,B,D,F,H A,B,D,F,IA,B,D,H,J A,B,D,I,J A,B,E,F,GA,B,E,G,H A,B,E,G,J A,B,F,G,JA,B,F,H,J A,B,G,H,JA,B,H,I,JA,C,D,E,F A,C,D,E,GA,C,D,E,H A,C,D,F,GA,C,D,F,H A,C,D,F,IA,C,D,F,J A,C,D,G,JA,C,D,H,IA,C,D,H,J A,C,E,F,GA,C,E,F,H A,C,E,G,H A,C,E,G,JA,C,E,H,J A,C,F,G,JA,C,F,H,I A,C,G,H,IA,D,E,F,I A,D,E,G,H A,D,E,G,JA,D,E,H,IA,D,F,G,HA,D,F,H,I A,D,F,I,JA,D,H,I,J A,E,F,G,JA,E,G,H,JA,F,G,H,JA,F,H,I,J B,C,D,E,F B,C,D,F,GB,C,D,F,H B,C,D,G,HB,C,D,H,IB,C,D,H,J B,C,E,F,J B,C,E,G,HB,C,E,H,IB,C,E,H,JB,C,F,H,J B,C,G,H,IB,C,H,I,J B,D,E,F,GB,D,E,F,H B,D,E,F,IB,D,E,G,HB,D,E,H,I B,D,F,G,IB,D,F,H,J B,D,G,I,JB,D,H,I,J C,D,E,G,HC,D,E,H,I C,D,F,G,IC,D,F,G,JC,D,F,H,I C,D,G,H,JC,D,H,I,J C,E,F,G,HC,E,F,H,JC,E,G,H,IC,G,H,I,J D,E,F,G,HD,E,F,H,ID,E,H,I,J D,F,G,H,JD,F,H,I,JD,G,H,I,J E,F,G,H,J

A,B,C,D,E,F A,B,C,D,E,GA,B,C,D,E,H A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,I A,B,C,D,F,JA,B,C,D,H,J A,B,C,E,G,H A,B,C,F,G,JA,B,C,F,H,I A,B,C,G,H,IA,B,C,H,I,J A,B,D,E,F,GA,B,D,E,H,I A,B,D,E,H,JA,B,D,F,H,IA,B,D,F,H,J A,B,D,H,I,J A,B,E,F,G,HA,B,F,H,I,JA,B,G,H,I,J A,C,D,E,F,GA,C,D,E,F,H A,C,D,E,F,IA,C,D,E,F,J A,C,D,E,G,H A,C,D,E,G,IA,C,D,E,H,I A,C,D,F,G,HA,C,D,F,H,J A,C,D,G,H,JA,C,D,H,I,J A,C,E,F,G,H A,C,E,F,G,JA,C,E,F,H,J A,C,E,G,H,IA,C,F,H,I,J A,D,E,F,G,I A,D,E,F,H,I A,D,E,G,H,JA,D,E,H,I,J A,D,F,G,H,JA,D,F,H,I,J A,D,G,H,I,J B,C,D,E,F,HB,C,D,E,H,J B,C,D,F,G,HB,C,D,F,G,IB,C,D,F,H,IB,C,D,F,H,J B,C,D,G,H,IB,C,D,H,I,J B,C,E,F,H,I B,C,E,G,H,IB,C,F,G,H,IB,C,F,H,I,J B,D,E,F,H,I B,D,E,F,H,J B,D,E,G,H,JB,D,E,H,I,J B,D,F,G,H,JC,D,E,F,G,HC,D,E,F,H,I C,D,F,G,H,JC,E,F,H,I,JC,F,G,H,I,J D,E,F,G,H,ID,E,F,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,E,H,I A,B,C,D,F,G,HA,B,C,D,F,G,I A,B,C,D,F,G,JA,B,C,D,G,H,JA,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,F,H,J A,B,C,E,G,H,IA,B,C,F,G,H,I A,B,C,F,G,H,JA,B,C,F,G,I,JA,B,C,F,H,I,J A,B,D,E,F,H,I A,B,D,E,F,H,JA,B,D,E,G,H,I A,B,D,F,G,H,JA,B,D,F,H,I,J A,C,D,E,F,H,I A,C,D,E,F,H,JA,C,D,E,F,I,J A,C,D,E,G,H,IA,C,D,E,H,I,J A,C,D,F,G,H,JA,C,D,F,H,I,J A,C,E,F,G,I,JA,C,F,G,H,I,JA,D,F,G,H,I,J B,C,D,E,F,H,I B,C,D,E,G,H,IB,C,D,E,H,I,JB,C,D,F,G,H,I B,C,E,G,H,I,JB,C,F,G,H,I,J B,D,E,F,G,H,IB,D,E,G,H,I,JC,D,E,F,G,H,IC,D,E,F,H,I,JC,D,F,G,H,I,J

A,B,C,D,E,F,H,JA,B,C,D,E,G,H,IA,B,C,D,E,H,I,J A,B,C,D,F,G,H,J A,B,C,F,G,H,I,JA,B,D,F,G,H,I,J A,C,D,E,F,H,I,J B,C,D,E,F,H,I,J B,C,D,E,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID WZ96wrbzeKdxcOJ3
acc genotypes 141
peaks no back 57

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn
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s

WT

AB CD EFG

A,C A,H A,IB,D B,EB,H B,I B,JC,D C,HC,JD,G D,H D,I E,FE,G E,HE,IF,G F,H F,IF,JG,J

A,B,E A,C,DA,C,FA,D,G A,D,H A,E,HA,F,G A,F,H A,F,IA,F,J A,G,I A,H,IB,D,EB,D,G B,D,H B,D,I B,E,G B,E,I B,F,HB,F,JC,D,H C,F,G C,F,HC,F,JC,H,JC,I,J D,E,FD,G,J D,H,I E,H,IF,H,JF,I,JG,I,J

A,B,E,F A,B,F,HA,B,F,J A,C,D,EA,C,F,G A,C,F,J A,C,H,IA,D,E,FA,D,F,G A,D,F,IA,D,G,H A,D,H,JA,E,F,G A,E,F,I A,E,H,IA,F,H,IA,F,H,J A,H,I,JB,C,F,G B,D,E,FB,D,E,G B,E,F,IB,G,I,J C,F,I,JC,G,I,J D,E,G,J D,F,H,JE,F,I,JF,G,I,J F,H,I,JG,H,I,J

A,B,D,F,G A,B,D,F,IA,B,D,G,H A,B,E,F,I A,B,F,H,IA,B,F,H,JA,B,G,I,J A,B,H,I,JA,C,F,H,J A,D,E,H,IA,D,F,G,HA,D,F,G,J A,D,F,H,J A,D,F,I,JA,D,G,H,JA,E,F,G,I A,E,H,I,JA,F,G,H,JA,F,H,I,JB,C,E,F,IB,D,E,G,H B,D,F,H,JB,E,F,I,J C,D,F,H,JC,D,F,I,JC,D,G,I,J C,F,H,I,J

A,B,C,F,H,JA,B,C,G,I,J A,B,D,E,G,H A,B,D,F,H,JA,B,E,F,H,IA,B,E,F,I,J A,C,D,F,H,JA,D,E,F,H,JA,D,E,G,H,J A,D,E,H,I,JA,D,F,H,I,JB,C,D,E,F,I B,C,D,F,H,JB,C,E,F,I,J B,D,F,G,H,J C,D,E,F,H,J

A,B,D,F,G,H,JA,C,D,F,H,I,JB,C,E,F,G,I,J
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ID X6Z5TgU29GZVilQy
acc genotypes 620
peaks no back 75

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes
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ID x8IUOobt10WI39iG2
acc genotypes 209
peaks no back 81

removed edges NA
prop rem edges NA

1.0

1.2
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1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn
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WT

A BCD EF GH I

A,D A,H A,I B,IC,EC,F C,GC,HC,JD,ED,F D,H D,ID,J E,G E,IE,J F,GF,H F,IG,H H,I I,J

A,B,H A,C,GA,D,H A,D,IA,E,GA,E,H A,F,GA,H,J A,I,JB,C,G B,D,IB,E,G B,E,JB,F,GB,F,H B,H,IC,D,F C,D,GC,D,H C,D,IC,E,GC,F,GC,F,H C,F,IC,F,J C,G,H C,G,IC,H,I C,I,JD,E,F D,E,H D,E,ID,E,J D,F,G D,F,ID,F,J D,G,I D,H,ID,I,JE,F,GE,G,HE,G,J E,I,JF,G,H F,G,IF,G,J G,I,J

A,B,G,H A,B,H,J A,B,I,JA,C,D,H A,C,D,IA,C,F,I A,C,I,JA,D,F,G A,D,H,IA,D,I,JA,E,F,GA,E,G,H A,F,G,I A,G,I,JB,C,D,F B,C,D,G B,C,D,IB,C,F,G B,D,E,IB,D,F,H B,E,F,H B,E,I,JB,F,G,H B,F,G,IB,F,H,IB,F,H,J C,D,E,GC,D,F,J C,D,G,I C,D,H,IC,E,F,H C,E,G,H C,E,G,I C,G,H,IC,G,H,J C,G,I,JC,H,I,J D,E,G,H D,E,G,ID,E,G,J D,E,H,ID,F,H,ID,G,H,I D,H,I,JE,G,I,JF,G,H,J

A,B,C,D,GA,B,C,F,I A,B,C,G,H A,B,D,E,IA,B,E,F,GA,B,F,G,HA,B,F,H,I A,B,G,H,I A,B,G,I,JA,C,D,F,H A,C,D,F,I A,C,D,H,IA,C,E,F,I A,C,G,I,J A,D,E,H,IA,E,G,I,JA,F,G,I,J B,C,D,E,IB,C,D,G,H B,C,D,H,IB,C,F,G,H B,D,E,F,IB,D,E,H,I B,D,E,I,JB,D,F,H,J B,E,G,I,JB,F,G,H,I C,D,E,H,IC,D,F,H,IC,D,G,I,J C,E,F,G,IC,E,G,H,J C,F,G,H,I D,E,F,H,ID,E,G,H,J D,E,G,I,J D,E,H,I,JD,F,G,H,J D,F,H,I,JD,G,H,I,J

A,B,C,D,E,G A,B,C,D,F,G A,B,C,D,H,IA,B,C,E,G,H A,B,C,G,I,J A,B,D,E,F,IA,B,D,E,H,IA,B,D,F,G,H A,B,E,F,G,IA,B,E,G,H,I A,B,E,G,I,JA,C,D,G,I,J A,C,F,G,I,J A,D,E,H,I,JA,E,F,G,I,J B,C,D,E,I,JB,C,D,F,H,J B,C,D,G,I,JB,D,E,F,H,J B,D,E,F,I,JC,D,E,F,H,IC,D,E,G,I,J C,D,F,G,H,I D,E,F,G,H,ID,E,G,H,I,J D,F,G,H,I,J

A,B,C,D,E,F,IA,B,C,D,E,H,IA,B,C,D,F,G,I A,B,C,D,F,H,IA,B,C,E,G,H,I A,B,C,E,G,I,J A,B,D,E,H,I,JA,B,D,F,G,H,J A,C,D,E,F,H,IA,C,E,F,G,I,J A,D,E,F,G,H,IB,C,D,E,F,H,I

A,B,C,D,E,G,H,I A,B,C,D,F,G,H,I A,B,D,E,G,H,I,JA,C,D,E,F,H,I,JB,C,D,E,F,G,H,I
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ID xcdQXsmxI7kh5NDZ
acc genotypes 184
peaks no back 73

removed edges NA
prop rem edges NA

1.0
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1 2 3 4 5 6 7 8

Number of mutated genes

F
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WT

AB C DEF

A,C A,EA,F A,G A,IB,C B,FB,GB,J C,EC,F D,E D,GE,H E,JF,G F,HF,I

A,B,J A,C,EA,C,IA,E,GA,G,H A,G,I B,C,EB,C,F B,D,EB,E,GB,F,G B,F,IB,G,HB,H,J C,E,F C,E,G C,E,HC,E,I C,E,JC,F,I D,F,H D,G,IE,F,GE,F,I E,G,H E,H,JF,G,HF,G,J F,H,JF,I,J

A,B,C,EA,B,C,F A,B,C,IA,B,E,GA,B,H,J A,C,E,F A,C,E,HA,C,E,IA,C,F,I A,E,F,GA,E,F,I A,E,G,HA,F,G,HA,F,I,J B,C,D,EB,C,E,G B,C,E,H B,C,E,JB,C,F,GB,C,F,H B,C,F,J B,D,E,FB,E,G,IB,F,G,I B,F,H,IB,F,I,JB,G,H,J C,D,E,G C,D,E,JC,E,F,G C,E,F,HC,E,F,I C,E,F,J C,E,G,HC,E,G,I C,E,H,JC,F,G,IC,F,H,I D,E,F,HD,E,F,I E,G,H,I E,G,H,J

A,B,C,F,J A,B,D,E,GA,B,E,F,GA,B,E,F,I A,B,E,G,HA,B,E,G,JA,B,F,G,I A,B,F,H,IA,B,F,H,J A,C,D,E,JA,C,E,G,HA,C,E,G,I A,C,E,H,JA,C,F,G,HA,C,F,H,IA,C,F,I,J A,E,F,G,HA,E,F,G,IA,E,F,H,I B,C,D,E,F B,C,D,E,HB,C,D,F,H B,C,E,F,G B,C,E,F,J B,C,E,G,H B,C,E,G,JB,C,E,H,JB,C,E,I,JB,C,F,G,H B,C,F,G,I B,D,E,F,GB,E,F,H,I B,E,G,H,IB,F,G,H,I C,D,E,F,G C,D,E,G,HC,D,F,H,I C,E,F,G,HC,E,G,H,IC,F,G,H,ID,E,F,G,I D,E,F,H,I E,F,G,H,I E,F,G,H,J

A,B,C,E,F,G A,B,C,E,G,H A,B,C,E,G,JA,B,C,E,I,JA,B,C,F,G,H A,B,C,F,G,I A,B,C,F,H,I A,B,D,E,F,GA,B,D,E,F,I A,B,D,E,G,I A,B,E,F,G,HA,B,E,F,G,I A,B,E,F,H,I A,B,E,G,H,I A,C,E,F,H,JA,C,E,F,I,JA,D,E,F,H,IA,E,F,G,H,I B,C,D,E,G,JB,C,E,G,H,I B,C,E,G,H,JB,E,F,G,H,I B,E,F,G,H,JB,F,G,H,I,J C,D,E,G,H,IE,F,G,H,I,J

A,B,C,D,E,G,JA,B,C,E,F,G,JA,B,C,E,F,H,I A,B,C,E,F,H,JA,B,C,E,G,H,JA,B,C,F,G,H,J A,B,E,F,G,H,I A,B,E,F,G,H,JA,B,E,F,G,I,J A,B,E,F,H,I,J A,C,D,E,F,H,I B,C,E,F,G,H,JB,C,E,G,H,I,JB,C,F,G,H,I,JB,E,F,G,H,I,J

A,B,C,E,F,G,H,JA,C,D,E,F,G,H,I
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acc genotypes 200
peaks no back 89

removed edges NA
prop rem edges NA
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Number of mutated genes

F
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WT

A B C D E FG H I J

A,I A,JB,FB,G B,H B,IB,JC,D C,H C,ID,ED,G D,H D,JE,G E,H E,I E,JF,H F,I F,JG,H G,I G,JH,I I,J

A,B,I A,C,JA,E,G A,F,HA,G,H A,I,JB,C,H B,C,IB,D,G B,D,IB,E,FB,E,H B,E,IB,E,JB,F,H B,F,IB,G,H B,G,IB,H,J B,I,JC,D,H C,E,H C,H,I C,I,JD,E,G D,E,H D,F,H D,G,H D,I,JE,F,G E,F,HE,G,HE,G,I E,H,I E,H,J E,I,JF,G,H F,G,JF,H,J F,I,JG,H,I G,I,JH,I,J

A,B,C,HA,B,E,G A,B,E,IA,B,F,IA,B,G,IA,C,H,I A,C,H,JA,C,I,JA,D,E,G A,E,F,G A,F,G,JA,F,I,JB,C,D,H B,C,D,IB,C,E,HB,C,F,H B,C,F,IB,C,G,H B,C,G,IB,C,H,I B,C,H,J B,C,I,JB,D,E,FB,D,E,G B,D,E,H B,D,E,I B,D,F,I B,D,I,JB,E,F,H B,E,F,JB,E,G,IB,E,H,I B,E,H,J B,E,I,J B,F,G,JB,F,H,J B,F,I,JB,G,H,IB,G,H,J B,G,I,JC,D,G,H C,D,H,IC,E,F,G C,E,F,H C,E,G,H C,E,I,JC,F,H,I C,F,I,JD,E,F,G D,E,F,HD,E,G,J D,E,H,I D,F,G,H D,F,I,JD,H,I,JE,F,G,HE,F,G,I E,F,G,JE,F,H,I E,F,I,JE,H,I,J F,G,H,J

A,B,C,E,HA,B,C,G,H A,B,C,H,I A,B,C,I,JA,B,D,E,H A,B,E,F,H A,B,E,F,JA,C,D,G,H A,C,E,I,J A,C,F,I,J A,F,G,I,J A,F,H,I,JB,C,D,E,HB,C,D,G,H B,C,D,H,I B,C,D,H,J B,C,D,I,JB,C,E,H,J B,C,F,G,JB,C,H,I,JB,D,E,F,H B,D,E,F,I B,D,E,F,JB,D,E,H,I B,D,E,I,J B,D,F,G,JB,D,F,H,IB,D,F,H,J B,D,F,I,JB,D,G,H,J B,D,G,I,J B,E,G,I,JC,D,F,H,IC,E,F,G,H C,E,F,I,JC,E,H,I,J C,F,G,H,JC,F,H,I,JD,E,F,H,J D,E,F,I,JE,F,H,I,J F,G,H,I,J

A,B,C,D,I,JA,B,C,E,H,I A,B,D,F,H,IA,B,D,G,I,JB,C,D,E,H,I B,C,D,F,H,I B,C,E,F,G,JB,C,G,H,I,JB,D,E,F,I,JB,D,F,H,I,J C,D,E,F,I,JD,E,F,G,I,J

A,B,C,E,F,H,I A,B,C,E,G,H,I B,C,D,E,H,I,J

A,B,C,D,E,F,H,I



0

0

0

ID XKTMaTNASYWPlHNl
acc genotypes 352
peaks no back 105

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CDE FG HI

A,CA,E A,FA,G A,HA,IB,G B,I C,DC,E C,FC,HC,I C,JD,E D,FD,GD,I D,J E,FE,HE,I E,J F,GF,IG,HG,II,J

A,B,HA,B,I A,C,D A,C,HA,D,E A,D,J A,E,HA,E,I A,F,G A,F,HA,G,J A,H,IA,I,J B,C,DB,C,EB,C,G B,E,FB,E,I B,G,HB,G,I C,D,E C,D,FC,D,G C,D,I C,D,JC,E,FC,E,G C,E,HC,E,I C,E,J C,G,HC,G,I C,G,JC,I,J D,E,I D,G,HD,G,I D,G,JD,I,J E,G,I E,H,IE,I,JF,I,J G,H,IG,H,JG,I,J

A,B,C,EA,B,C,I A,B,D,HA,B,D,J A,B,E,FA,B,E,HA,B,F,G A,B,H,IA,B,I,J A,C,D,E A,C,D,F A,C,D,HA,C,D,IA,C,E,G A,C,E,HA,C,E,J A,C,G,HA,C,G,JA,C,I,J A,D,E,HA,D,E,IA,D,G,I A,D,H,IA,D,I,J A,E,F,G A,E,F,HA,E,F,I A,E,G,HA,E,G,I A,E,H,IA,E,I,J A,F,I,J A,G,H,IA,G,I,J B,C,E,FB,C,E,GB,C,E,I B,C,E,JB,C,I,J B,D,E,FB,D,E,I B,D,G,H B,E,F,GB,E,G,I B,F,G,HB,F,I,J B,G,H,JC,D,E,FC,D,E,HC,D,E,I C,D,G,I C,D,H,IC,D,I,J C,E,F,I C,E,G,HC,E,G,I C,E,G,J C,E,H,IC,E,I,J C,F,G,HC,F,G,IC,F,I,JC,G,I,JC,H,I,J D,E,F,ID,E,G,I D,E,G,JD,G,H,IE,F,G,IE,F,I,J E,H,I,JF,G,I,J G,H,I,J

A,B,C,D,E A,B,C,E,HA,B,C,E,I A,B,C,E,J A,B,C,G,HA,B,C,H,IA,B,C,I,J A,B,D,E,HA,B,D,G,I A,B,D,H,IA,B,E,F,GA,B,E,H,IA,B,E,I,J A,B,F,H,IA,B,G,H,IA,B,G,I,J A,B,H,I,J A,C,D,E,I A,C,D,F,I A,C,D,G,HA,C,D,G,JA,C,D,I,J A,C,E,F,HA,C,E,F,I A,C,E,G,HA,C,E,G,I A,C,E,H,I A,C,F,G,H A,C,G,H,IA,C,G,I,J A,D,E,F,G A,D,E,F,HA,D,E,F,I A,D,E,G,HA,D,E,G,I A,D,E,H,I A,D,F,H,IA,D,F,I,JA,D,G,I,J A,E,F,G,HA,E,F,H,I A,E,G,H,IA,E,G,I,J A,F,G,I,J A,F,H,I,J B,C,D,E,J B,C,D,G,HB,C,D,I,J B,C,E,F,GB,C,E,F,JB,C,E,G,I B,C,E,H,IB,C,E,I,J B,C,F,G,HB,D,E,H,IB,D,E,I,J B,D,F,G,HB,D,F,I,J B,D,G,H,I B,E,F,G,IB,E,F,G,JB,E,G,H,I B,E,H,I,J C,D,E,G,HC,D,E,G,IC,D,E,I,J C,D,F,I,J C,D,G,H,IC,D,G,I,J C,E,F,G,IC,E,F,I,JC,E,G,I,J C,F,G,H,ID,F,G,I,J F,G,H,I,J

A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,J A,B,C,D,F,I A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,H,IA,B,C,D,I,J A,B,C,E,F,G A,B,C,E,G,HA,B,C,E,G,I A,B,C,E,G,JA,B,C,E,I,J A,B,C,F,G,H A,B,C,G,H,IA,B,D,E,F,HA,B,D,E,F,I A,B,D,E,H,I A,B,D,E,H,JA,B,D,E,I,J A,B,D,F,H,IA,B,D,F,I,J A,B,E,F,G,IA,B,E,F,G,JA,B,E,F,I,J A,B,F,G,H,IA,B,F,G,I,J A,C,D,E,F,I A,C,D,E,G,HA,C,D,E,G,I A,C,D,E,H,I A,C,D,F,G,HA,C,D,G,I,J A,C,E,F,G,HA,C,E,F,H,I A,C,E,G,H,IA,C,E,G,I,J A,C,F,G,H,IA,C,F,H,I,J A,D,E,F,G,JA,D,E,F,I,J A,D,E,G,H,IB,C,D,E,I,JB,C,D,F,I,JB,C,D,G,I,JB,C,D,H,I,J B,C,E,F,G,H B,C,E,F,G,IB,C,E,G,H,IB,C,E,G,I,J B,C,F,G,H,I B,D,E,F,G,IB,D,E,H,I,JB,D,F,H,I,J C,D,E,F,G,I C,D,E,G,H,IC,D,E,G,I,J C,D,F,G,I,JC,D,G,H,I,J C,E,F,G,H,IC,E,F,G,I,JC,E,G,H,I,J D,E,F,G,I,JD,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,H A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,E,I,J A,B,C,D,F,G,HA,B,C,D,F,H,IA,B,C,D,F,I,JA,B,C,D,G,I,JA,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,G,H,IA,B,C,F,G,H,IA,B,C,F,G,I,JA,B,D,E,F,I,J A,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,E,G,I,J A,B,D,F,G,I,JA,B,F,G,H,I,J A,C,D,E,F,G,IA,C,D,E,F,G,JA,C,D,E,G,I,J A,C,D,F,G,H,IA,C,D,G,H,I,J A,C,E,F,G,I,J A,C,E,F,H,I,JA,C,E,G,H,I,J A,D,E,F,G,I,JB,C,D,E,F,I,J B,C,D,E,G,I,JB,C,D,E,H,I,J B,C,E,F,G,H,IB,C,E,G,H,I,J B,D,E,F,G,I,J C,D,E,F,G,H,IC,D,E,F,G,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,I A,B,C,D,E,F,H,IA,B,C,D,E,F,I,J A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,IA,B,C,D,F,G,I,JA,B,C,D,G,H,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,I,JA,B,C,E,G,H,I,JA,C,D,E,G,H,I,J B,C,D,E,F,G,H,I

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,F,G,H,I,J



0

0

0

ID XNRZEeV3l3oHG9g1
acc genotypes 424
peaks no back 121

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E FG H

A,B A,CA,E A,FA,G A,HB,CB,EB,FB,G B,IC,D C,EC,F C,HC,ID,ED,G D,H E,F E,HE,I F,HF,I H,I

A,B,E A,B,FA,B,G A,B,HA,B,I A,C,EA,C,G A,C,HA,C,IA,D,EA,D,G A,D,HA,E,FA,E,G A,E,HA,E,I A,F,HA,F,I A,G,HA,H,I A,H,JB,C,EB,C,G B,C,HB,C,I B,C,JB,D,EB,D,G B,D,HB,E,F B,E,HB,F,I C,D,EC,D,FC,D,G C,D,HC,E,HC,E,I C,F,HC,F,I C,G,HC,H,IC,I,JD,E,FD,E,G D,E,HD,E,ID,E,JD,F,G D,F,ID,G,H E,F,HE,F,I E,G,H E,H,I E,H,JF,G,HF,G,I F,I,J H,I,J

A,B,C,E A,B,C,F A,B,C,HA,B,C,IA,B,D,E A,B,D,HA,B,E,FA,B,E,G A,B,E,HA,B,E,IA,B,E,JA,B,F,G A,B,F,H A,B,G,H A,B,H,I A,B,H,JA,C,D,E A,C,D,FA,C,D,G A,C,E,HA,C,E,I A,C,F,HA,C,G,HA,D,E,FA,D,E,G A,D,E,HA,D,E,IA,D,F,G A,D,F,HA,D,F,I A,D,G,HA,D,G,I A,D,H,I A,D,H,JA,E,F,G A,E,F,HA,E,F,I A,E,H,I A,E,H,JA,F,I,J A,G,H,IB,C,D,HB,C,D,I B,C,E,HB,C,E,IB,C,F,I B,C,F,J B,C,H,IB,C,H,JB,D,E,FB,D,E,G B,D,E,HB,D,F,G B,D,F,H B,E,F,HB,E,F,IB,E,F,J B,E,H,JB,F,I,J C,D,E,FC,D,E,G C,D,E,HC,D,E,I C,D,F,HC,D,F,IC,D,G,I C,D,H,IC,D,I,J C,E,F,HC,E,F,I C,E,H,IC,E,I,JC,F,I,J C,H,I,JD,E,F,G D,E,F,HD,E,F,I D,E,F,J D,E,H,ID,F,G,H D,F,G,ID,F,G,J D,F,I,JD,G,H,I E,F,G,HE,F,G,IE,F,I,J E,G,H,J E,H,I,JF,G,I,J F,H,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,G A,B,C,D,HA,B,C,D,IA,B,C,E,F A,B,C,E,HA,B,C,E,IA,B,C,E,JA,B,C,F,G A,B,C,F,HA,B,C,G,HA,B,C,H,I A,B,C,H,JA,B,D,E,FA,B,D,E,G A,B,D,E,J A,B,D,G,H A,B,D,H,JA,B,E,F,H A,B,E,F,IA,B,E,F,J A,B,E,G,HA,B,E,G,I A,B,E,H,IA,B,E,I,JA,B,F,G,I A,B,F,G,J A,B,F,H,I A,B,F,H,JA,B,H,I,JA,C,D,E,H A,C,D,F,HA,C,D,F,I A,C,D,G,HA,C,D,G,J A,C,D,H,I A,C,D,H,JA,C,E,F,HA,C,E,F,I A,C,E,G,HA,C,E,H,I A,C,F,H,JA,C,G,H,IA,D,E,F,G A,D,E,F,I A,D,E,F,J A,D,E,G,HA,D,E,H,I A,D,E,H,JA,D,F,G,HA,D,F,G,J A,D,F,H,JA,D,G,I,J A,D,H,I,JA,E,F,I,J A,E,G,H,JA,F,G,I,J B,C,D,E,HB,C,D,E,IB,C,D,F,G B,C,D,F,IB,C,D,F,J B,C,E,F,HB,C,E,F,I B,C,F,I,JB,D,E,F,G B,D,E,F,HB,D,E,F,I B,D,E,F,J B,D,E,G,HB,D,E,G,I B,D,E,H,I B,D,E,H,JB,D,F,G,J B,D,F,H,IB,D,G,H,I B,E,F,G,HB,E,F,G,IB,E,F,I,J B,E,G,H,J B,E,H,I,J B,F,H,I,JC,D,E,F,G C,D,E,F,I C,D,E,H,IC,D,F,G,I C,D,F,H,I C,D,F,H,JC,E,F,G,I C,E,F,H,IC,F,G,I,J C,G,H,I,JD,E,F,G,H D,E,F,H,JD,F,G,H,ID,F,G,H,JD,F,G,I,J D,F,H,I,JE,F,G,H,JE,F,G,I,J E,F,H,I,JE,G,H,I,J F,G,H,I,J

A,B,C,D,E,F A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,HA,B,C,D,G,I A,B,C,D,H,JA,B,C,E,F,HA,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,I A,B,C,E,H,I A,B,C,E,H,JA,B,C,F,G,J A,B,C,F,H,IA,B,C,F,H,JA,B,C,G,H,I A,B,C,G,H,JA,B,D,E,F,G A,B,D,E,F,I A,B,D,E,F,J A,B,D,E,G,HA,B,D,E,G,I A,B,D,E,H,JA,B,D,F,G,I A,B,D,F,G,J A,B,D,F,H,JA,B,D,G,H,JA,B,E,F,G,HA,B,E,F,G,J A,B,E,F,I,J A,B,E,G,H,J A,B,E,H,I,JA,B,F,G,I,JA,C,D,E,F,G A,C,D,E,F,J A,C,D,E,G,H A,C,D,E,H,JA,C,D,F,G,HA,C,D,F,G,J A,C,D,F,H,I A,C,D,F,H,JA,C,D,G,H,I A,C,D,G,H,JA,C,E,F,H,I A,C,E,F,H,JA,D,E,F,G,HA,D,E,F,G,I A,D,E,F,G,J A,D,E,F,H,JA,D,E,F,I,J A,D,E,H,I,JA,D,F,G,H,JA,E,F,G,I,J A,E,G,H,I,JB,C,D,E,F,IB,C,D,E,F,J B,C,D,E,H,IB,C,D,F,H,I B,C,D,F,H,JB,C,D,F,I,JB,C,D,G,H,I B,C,E,F,G,IB,C,E,F,H,IB,C,E,F,I,J B,C,F,G,I,J B,D,E,F,G,HB,D,E,F,G,I B,D,E,F,H,IB,D,E,F,H,JB,D,E,F,I,J B,E,F,H,I,JC,D,E,F,H,J C,D,F,H,I,JC,E,F,G,H,ID,E,F,G,I,J D,E,F,H,I,JD,F,G,H,I,J

A,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,H,I A,B,C,D,F,G,HA,B,C,D,F,G,J A,B,C,D,F,H,I A,B,C,D,F,H,JA,B,C,D,F,I,JA,B,C,D,G,I,J A,B,C,E,F,H,IA,B,C,E,G,H,I A,B,C,E,G,H,JA,B,D,E,F,H,I A,B,D,E,G,H,J A,B,D,F,G,H,JA,B,D,F,G,I,J A,B,D,F,H,I,JA,B,E,F,G,H,JA,B,E,F,G,I,J A,C,D,E,F,G,HA,C,D,E,F,G,I A,C,D,E,F,H,I A,C,D,E,F,H,JA,C,D,E,F,I,J A,C,D,F,G,H,JA,C,D,F,H,I,JA,C,E,F,G,H,IA,C,E,F,G,I,J A,C,E,F,H,I,JA,D,E,F,G,H,J A,D,E,F,H,I,JA,D,E,G,H,I,JB,C,D,E,F,G,I B,C,D,E,F,H,I B,C,D,E,F,H,JB,C,D,E,F,I,J B,C,D,E,H,I,JB,C,E,F,G,I,J C,D,E,F,G,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,D,E,F,H,JA,B,C,D,E,G,H,IA,B,C,D,F,G,I,J A,B,C,D,F,H,I,JA,B,C,E,F,G,H,IA,B,C,E,F,G,I,J A,B,D,E,F,G,H,JA,B,D,E,F,G,I,J A,B,D,E,F,H,I,JA,C,D,E,F,G,H,I A,C,D,E,F,H,I,JA,C,D,E,G,H,I,JB,C,D,E,F,G,H,I

A,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,C,D,E,F,G,H,I,J



0

0

0

ID XrjsetS7KL5noi92
acc genotypes 89
peaks no back 26

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B C

A,B A,CA,G A,I B,CB,G B,I C,DC,G C,HC,I

A,B,CA,B,G A,C,F A,C,HA,C,IA,F,G B,C,DB,C,FB,C,G B,C,IB,D,G B,F,G C,D,F C,D,HC,E,G

A,B,C,DA,B,C,G A,B,C,HA,B,C,IA,B,D,G A,C,F,I A,C,G,IA,D,F,G B,C,D,FB,C,D,G B,C,D,IB,C,E,GB,C,F,G B,C,G,I B,C,G,JB,D,F,GB,D,G,I B,F,G,J C,D,F,G C,D,F,H

A,B,C,D,EA,B,C,D,F A,B,C,D,G A,B,C,D,HA,B,C,D,IA,B,C,E,GA,B,C,F,G A,B,C,F,HA,B,C,F,I A,B,C,H,IA,B,D,F,G A,C,D,F,G A,C,D,F,HB,C,D,E,G B,C,D,F,IB,C,D,G,JB,C,E,F,GB,C,F,G,J

A,B,C,D,F,G A,B,C,D,F,HA,B,C,D,G,HA,B,C,D,G,IA,B,C,D,G,JA,B,C,E,F,G A,B,C,F,G,HA,B,C,F,G,J A,B,C,F,H,IA,C,D,F,G,HA,C,D,F,G,IB,C,D,F,G,J

A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,E,F,G,HB,C,D,E,F,G,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,J A,B,C,D,F,G,H,IA,B,C,D,F,G,H,J



0

0

0

ID xvHgdwCzOGa7Ev7e
acc genotypes 55
peaks no back 19

removed edges NA
prop rem edges NA

1.0

1.1

1.2

1.3

1.4

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B C D

A,B A,CA,GA,J B,F B,H C,EC,F C,G C,IC,J D,I

A,B,G A,C,D A,C,EA,C,GA,C,JA,G,JA,H,J B,C,J C,E,F D,H,I

A,B,C,G A,B,D,G A,B,G,HA,C,D,G A,C,D,I A,C,E,FA,C,F,J A,C,G,HA,C,G,JA,C,H,JA,G,H,J C,E,F,J D,E,H,I D,H,I,J

A,C,D,F,GA,C,D,G,JA,C,D,H,J A,C,E,F,GA,C,G,H,I C,D,E,H,IC,E,F,G,J D,E,H,I,J

A,C,D,E,F,GA,C,D,F,G,J B,D,E,H,I,JC,D,E,G,H,I

A,B,D,E,H,I,JA,C,D,F,G,I,J



0

0

0

ID xwEXGxQHVPacEqsW
acc genotypes 67
peaks no back 26

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5 6 7

Number of mutated genes

F
itn

es
s

WT

A B C D

A,DA,E A,HA,I C,DC,FC,H C,I D,G D,HD,I D,J

A,C,DA,C,E A,C,H A,D,IA,E,IA,I,J C,D,EC,D,I C,D,JC,E,H C,E,IC,H,I C,I,J D,H,I

A,B,C,E A,C,D,I A,C,D,JA,C,E,I A,C,H,I A,D,G,I A,D,H,IA,E,I,J B,C,E,I B,D,H,IC,D,E,I C,D,E,JC,D,G,I C,D,H,JC,D,I,JC,E,F,I C,G,I,J D,E,H,I

A,B,D,H,IA,C,D,E,I A,C,D,H,JA,C,E,H,I A,D,E,H,IA,D,E,I,J A,D,F,H,IB,C,D,E,I B,C,D,E,JB,C,E,F,I C,D,H,I,J

A,B,C,D,E,I A,B,C,D,E,JA,C,D,E,H,IA,C,D,E,I,J A,C,E,H,I,J A,D,E,F,H,I

A,C,D,E,H,I,J



0

0

0

ID xZ632I1FnE2fDF10q
acc genotypes 663
peaks no back 72

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s



0

0

0

ID y5oNzDs3V3q7y3ih
acc genotypes 297
peaks no back 91

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BCDE F G H IJ

A,BA,DA,E A,F A,H A,IA,JB,CB,DB,F B,G B,H B,IB,JC,D C,HC,JD,E D,F D,H D,ID,JE,F E,IF,G F,IF,J G,HG,J H,IH,J

A,B,DA,B,E A,B,H A,B,IA,B,JA,C,E A,D,F A,D,HA,E,FA,E,G A,E,H A,E,J A,F,IA,F,JA,H,JB,C,D B,C,E B,C,G B,C,HB,D,GB,D,J B,E,G B,E,IB,F,GB,F,J B,G,IB,G,JC,D,F C,D,G C,E,HC,E,J C,F,H C,F,IC,G,J D,E,ID,E,J D,F,ID,F,J D,G,HE,F,H E,F,I E,G,IE,H,J F,G,IF,G,J F,H,I F,I,J

A,B,C,E A,B,C,H A,B,C,IA,B,C,JA,B,D,F A,B,D,H A,B,D,IA,B,D,JA,B,E,F A,B,E,GA,B,E,H A,B,E,IA,B,F,GA,B,H,J A,B,I,JA,C,D,FA,C,E,G A,C,E,H A,C,E,J A,D,E,IA,D,F,JA,E,F,H A,E,F,I A,F,H,I A,F,I,JB,C,D,G B,C,D,HB,C,D,J B,C,E,G B,C,E,IB,C,G,H B,D,E,IB,D,F,G B,D,F,IB,D,G,HB,D,H,JB,E,F,H B,F,G,HB,G,I,J C,D,E,IC,D,E,JC,D,F,J C,E,G,J C,E,I,J C,F,G,J C,F,I,JC,G,I,JD,E,F,J D,E,G,HD,E,G,J D,E,H,I D,F,G,I D,F,H,IE,F,G,I F,G,I,J

A,B,C,D,F A,B,C,D,HA,B,C,E,F A,B,C,E,H A,B,C,E,IA,B,C,E,J A,B,C,F,H A,B,C,F,IA,B,C,H,IA,B,C,H,JA,B,D,E,GA,B,D,E,H A,B,D,E,IA,B,D,F,HA,B,D,F,J A,B,E,F,GA,B,E,F,H A,B,E,F,J A,B,E,G,IA,B,E,G,JA,B,E,H,J A,B,E,I,JA,B,F,G,HA,B,F,H,J A,B,F,I,JA,C,D,E,FA,C,D,E,H A,C,D,E,IA,C,D,F,G A,C,D,F,HA,C,E,F,H A,C,E,F,I A,C,F,G,J A,C,F,I,JA,C,G,I,JA,D,E,F,H A,D,E,F,I A,D,E,F,J A,D,E,H,I A,E,F,H,IB,C,D,E,G B,C,D,E,H B,C,D,E,IB,C,D,E,J B,C,D,H,IB,C,E,F,GB,C,E,F,H B,C,E,F,IB,C,E,G,HB,C,E,I,JB,C,G,I,JB,D,E,F,G B,D,E,F,I B,D,E,G,IB,D,E,G,J B,D,E,H,J B,D,F,G,H B,D,F,G,IB,D,F,G,J B,E,F,G,HB,E,F,H,J B,F,G,H,I C,D,F,H,I C,D,F,I,JC,F,G,I,J D,E,F,G,H D,E,F,H,I D,F,G,I,JE,F,G,I,J

A,B,C,D,E,F A,B,C,D,E,G A,B,C,D,E,IA,B,C,D,E,J A,B,C,D,F,H A,B,C,D,F,IA,B,C,D,F,J A,B,C,D,H,JA,B,C,E,F,H A,B,C,E,F,J A,B,C,E,G,IA,B,C,E,G,J A,B,C,E,H,IA,B,C,E,I,J A,B,C,F,G,H A,B,C,F,G,IA,B,C,F,H,J A,B,C,F,I,JA,B,C,G,I,J A,B,D,E,F,IA,B,D,E,F,J A,B,D,E,H,J A,B,D,F,H,IA,B,E,F,G,IA,B,E,F,G,J A,B,E,F,H,IA,B,E,F,H,J A,B,E,G,I,J A,B,F,G,H,IA,C,D,E,F,H A,C,D,F,G,J A,C,D,F,I,JA,C,E,F,H,IA,C,F,G,I,J B,C,D,E,F,H B,C,D,E,F,IB,C,D,E,G,H B,C,D,E,G,I B,C,D,E,H,IB,C,D,E,I,JB,C,D,G,I,J B,C,E,F,G,H B,C,E,F,H,IB,C,E,F,H,J B,D,E,F,H,IB,D,E,G,I,J B,D,F,G,H,I C,E,F,G,I,J E,F,G,H,I,J

A,B,C,D,E,F,H A,B,C,D,E,F,IA,B,C,D,E,G,H A,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,H,JA,B,C,E,F,G,J A,B,C,E,F,H,IA,B,C,E,F,H,J A,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,F,G,I,JA,B,E,F,G,I,J A,B,F,G,H,I,J A,C,E,F,G,I,JB,C,D,E,F,G,H B,C,D,E,F,H,IB,C,D,E,G,H,IB,C,D,E,G,I,JB,C,D,G,H,I,J B,D,E,F,G,H,I C,E,F,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,E,F,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,H,J A,B,C,D,F,G,I,JA,B,C,E,F,G,H,I A,B,C,E,F,G,I,JA,B,D,E,F,G,H,IA,B,D,E,F,G,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,H,J A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,J



0

0

0

ID YeUw4gB10IT8FRdhX
acc genotypes 110
peaks no back 46

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A B CDEF GH I

A,F A,GA,H B,EB,F B,IC,DC,EC,F C,GC,H C,ID,EE,H E,I G,I

A,B,EA,B,H A,C,DA,C,EA,C,F A,C,GA,C,HA,D,F A,E,GA,E,H A,E,IA,H,J B,C,EB,C,F B,C,HB,E,F B,E,IC,D,E C,D,IC,E,G C,E,IC,E,JC,G,H C,I,J D,E,I E,G,I E,H,IE,I,J G,H,I

A,B,C,GA,B,C,H A,B,E,GA,C,D,E A,C,D,GA,C,D,I A,C,E,GA,C,E,H A,C,E,IA,C,E,J A,C,F,GA,C,F,H A,C,G,H A,C,H,IA,C,H,J A,C,I,JA,E,F,G A,E,F,IA,E,G,H A,E,G,IA,E,G,JA,E,H,J A,E,I,JB,C,E,F B,C,E,H B,C,G,H C,E,H,IC,E,I,J E,H,I,J

A,B,C,F,G A,C,D,E,GA,C,D,E,J A,C,D,G,IA,C,D,G,J A,C,E,F,GA,C,E,F,H A,C,E,F,IA,C,E,G,H A,C,E,G,I A,C,E,H,IA,C,E,H,J A,C,E,I,JA,C,F,H,J A,D,E,F,IA,D,E,G,H A,E,F,I,JA,E,G,I,J A,E,H,I,JB,C,E,F,I C,E,F,H,IC,E,G,I,J C,E,H,I,J

A,B,C,E,F,G A,C,D,E,F,G A,C,E,F,H,I



0

0

0

ID Yg8zLevZ7wA4DC3B
acc genotypes 147
peaks no back 48

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

A B CD E

A,EC,D C,E C,JD,ED,J E,G E,H E,I

A,B,EA,C,D A,D,E A,E,FA,E,G A,E,H A,E,IA,E,JB,E,G B,E,H B,E,IC,E,H C,E,ID,E,G D,E,IE,G,J

A,B,C,EA,B,D,E A,B,E,H A,B,E,IA,B,E,J A,C,E,FA,C,E,G A,C,E,H A,C,E,IA,D,E,G A,D,E,H A,D,E,I A,E,F,IA,E,G,H A,E,G,I A,E,H,IA,E,H,JB,C,E,G B,C,E,IB,D,E,G B,D,E,HB,E,F,G B,E,F,H B,E,H,IB,E,H,JD,E,F,ID,E,G,H D,E,G,ID,E,G,J

A,B,C,E,F A,B,C,E,H A,B,C,E,IA,B,C,E,JA,B,D,E,FA,B,D,E,G A,B,D,E,IA,B,D,E,J A,B,E,F,H A,B,E,F,IA,B,E,G,H A,B,E,G,I A,B,E,H,I A,B,E,I,JA,C,D,E,H A,C,D,E,I A,C,E,F,IA,C,E,H,IA,D,E,F,H A,D,E,F,IA,D,E,G,H A,D,E,G,IA,D,E,G,J A,D,E,I,J A,E,F,H,I A,E,F,I,JA,E,G,H,IB,C,D,E,HB,C,E,G,H B,C,E,H,IB,D,E,G,H C,D,E,G,H D,E,F,G,J D,E,F,H,ID,E,G,H,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,E,H A,B,C,D,E,IA,B,C,E,F,G A,B,C,E,F,H A,B,C,E,F,IA,B,C,E,G,IA,B,C,E,G,J A,B,C,E,H,IA,B,C,E,H,J A,B,C,E,I,JA,B,D,E,F,HA,B,D,E,F,J A,B,D,E,G,IA,B,D,E,H,IA,B,D,E,H,J A,B,D,E,I,JA,B,E,G,I,JA,C,D,E,G,H A,C,D,E,G,IA,C,D,E,G,J A,C,D,E,H,I A,C,E,F,G,IA,C,E,F,H,IA,C,E,F,I,JA,D,E,F,H,I A,D,E,F,I,JA,D,E,G,H,IA,D,E,G,H,JB,C,E,G,H,I

A,B,C,D,E,F,HA,B,C,D,E,G,H A,B,C,D,E,G,IA,B,C,D,E,G,J A,B,C,D,E,H,J A,B,C,E,F,G,I A,B,C,E,F,H,IA,B,D,E,F,H,IA,B,D,E,F,H,J A,B,D,E,F,I,JA,B,D,E,G,H,IA,C,D,E,F,G,H A,C,D,E,F,G,IA,C,D,E,G,H,IA,C,D,E,G,H,J A,C,E,F,G,H,IA,D,E,F,G,I,JA,D,E,F,H,I,J

A,B,C,D,E,F,G,I A,B,C,E,F,G,H,IA,C,D,E,F,H,I,J



0

0

0

ID YqlzMXE6SnRlTBq5
acc genotypes 73
peaks no back 37

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

A B C DE FG

A,B A,GB,C B,FB,GB,I C,E C,FC,G C,I C,J D,FE,G F,H F,IF,JG,H G,J

A,C,G A,F,G A,F,JA,G,H A,G,I A,G,JB,C,D B,C,G B,D,G B,F,GB,G,H B,G,I C,F,G C,F,IC,F,JC,G,H C,G,J C,H,I C,I,J F,G,IF,G,JG,H,I

A,B,C,G A,C,F,GA,C,G,H A,C,G,IA,C,G,J A,F,G,JB,C,D,GB,C,E,GB,C,F,GB,C,G,HB,D,G,HB,F,G,H C,D,F,IC,D,G,HC,F,G,H C,F,G,IF,G,H,I

A,B,C,G,H A,C,E,F,GA,C,E,G,H A,C,E,G,JA,C,F,G,H A,C,G,I,J C,D,F,G,IC,E,F,G,I



0

0

0

ID YSwbWvqbUeR10s1p8
acc genotypes 279
peaks no back 73

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB CD E F G

A,E A,GA,I A,JB,CB,E B,F B,GB,H C,GC,JD,I E,H F,GF,H F,J G,I G,J

A,B,E A,B,F A,B,GA,C,E A,C,GA,D,I A,E,FA,E,GA,E,H A,E,IA,E,J A,G,JA,I,JB,C,FB,D,E B,E,GB,E,H B,E,I B,F,GB,F,HB,F,I B,F,J B,G,HB,G,IB,G,JB,H,IB,H,JC,D,I C,E,H C,F,H C,F,J C,G,HC,G,ID,F,GE,H,IE,H,J F,G,HF,H,I F,H,J F,I,J G,H,I

A,B,C,E A,B,E,FA,B,E,H A,B,F,J A,B,G,HA,C,D,I A,C,E,GA,C,E,J A,C,F,H A,C,G,H A,C,G,J A,C,I,JA,D,E,JA,D,F,I A,E,G,IA,E,H,I A,E,I,J A,F,G,H A,F,H,J A,G,H,JA,H,I,JB,C,F,GB,C,F,H B,C,F,J B,C,G,HB,C,H,JB,D,E,G B,D,F,GB,D,F,H B,D,F,JB,E,F,JB,E,G,JB,E,H,J B,F,G,HB,F,G,JB,F,H,I B,F,H,JB,F,I,J B,G,H,I B,G,H,JC,D,G,IC,D,I,J C,E,H,IC,E,H,J C,F,G,HC,F,H,J D,F,G,H D,F,G,JE,F,H,IE,G,H,J E,H,I,J F,G,H,I

A,B,C,E,HA,B,C,E,J A,B,C,F,H A,B,C,G,HA,B,C,H,J A,B,D,F,GA,B,E,F,H A,B,E,F,JA,B,E,G,JA,B,E,H,JA,B,E,I,J A,B,F,G,H A,B,G,H,I A,B,G,H,JA,C,D,E,GA,C,D,G,I A,C,E,F,J A,C,E,G,H A,C,E,G,IA,C,E,G,JA,C,E,H,I A,C,E,H,J A,C,E,I,J A,C,F,G,H A,C,F,G,JA,C,F,H,IA,C,F,H,J A,C,G,H,J A,C,G,I,JA,E,F,G,IA,E,F,H,I A,E,G,H,IA,E,G,H,J A,E,G,I,JA,E,H,I,J A,F,G,H,I A,F,H,I,J A,G,H,I,JB,C,D,F,GB,C,E,G,JB,C,E,H,J B,C,F,G,IB,C,F,H,I B,C,F,H,J B,C,F,I,J B,C,G,H,JB,D,E,G,H B,D,F,G,HB,E,F,G,JB,E,F,H,IB,E,G,H,J B,F,G,H,I B,F,G,H,JB,F,H,I,JC,E,F,H,I C,E,G,H,IC,E,G,H,J C,E,H,I,J C,F,G,H,JD,E,G,H,J D,F,G,H,JE,F,G,H,IE,F,G,H,J E,G,H,I,J

A,B,C,D,E,G A,B,C,D,F,GA,B,C,D,F,HA,B,C,E,F,HA,B,C,E,G,IA,B,C,E,G,JA,B,C,E,I,J A,B,C,F,G,H A,B,C,F,G,JA,B,C,F,H,J A,B,C,F,I,J A,B,C,G,H,IA,B,D,E,I,J A,B,D,F,G,H A,B,D,G,H,I A,B,D,G,H,JA,B,E,F,G,HA,B,E,F,H,I A,B,E,F,H,JA,B,E,G,I,JA,B,E,H,I,J A,B,F,H,I,JA,C,D,E,F,G A,C,D,F,G,HA,C,E,F,G,HA,C,E,F,G,JA,C,E,F,H,I A,C,E,F,H,JA,C,E,F,I,JA,C,E,G,H,J A,C,E,G,I,J A,C,F,G,H,IA,C,F,G,H,J A,C,G,H,I,JA,D,E,F,H,IA,E,F,G,H,J A,E,F,H,I,JA,E,G,H,I,J A,F,G,H,I,JB,C,D,F,H,J B,C,E,F,G,J B,C,E,F,I,JB,C,E,G,H,I B,C,F,G,H,IB,C,F,G,H,JB,C,F,H,I,JB,D,E,G,H,J B,D,F,G,H,JB,E,F,G,I,JB,E,G,H,I,J B,F,G,H,I,JC,D,E,F,H,ID,E,F,G,H,IE,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,G,H A,B,C,D,F,G,HA,B,C,D,F,H,I A,B,C,D,F,H,JA,B,C,E,F,G,HA,B,C,E,F,H,I A,B,C,E,G,H,IA,B,C,E,G,H,JA,B,C,E,H,I,J A,B,C,F,G,H,JA,B,C,F,G,I,JA,B,C,F,H,I,J A,B,C,G,H,I,JA,B,D,E,F,H,I A,B,D,F,G,H,JA,B,E,F,G,I,JA,B,E,F,H,I,J A,B,E,G,H,I,JA,C,D,E,F,G,I A,C,D,E,F,I,JA,C,E,F,H,I,JA,C,E,G,H,I,J A,D,E,F,G,H,I B,C,F,G,H,I,JB,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,H,J A,B,C,D,F,G,I,J A,B,C,D,G,H,I,JA,B,C,E,F,G,H,I A,B,C,E,F,H,I,JA,B,D,E,F,G,H,I A,B,E,F,G,H,I,JA,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,I,JA,B,C,D,E,F,H,I,JA,B,C,E,F,G,H,I,JA,C,D,E,F,G,H,I,J



0

0

0

ID zaGCXdhS1lAYBVFr
acc genotypes 242
peaks no back 91

removed edges NA
prop rem edges NA

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A B CD E FG H

A,C A,E A,FA,G A,HB,CB,D B,FB,G B,HC,D C,E C,G C,HC,J D,GD,J E,G E,HE,J F,G F,HF,JG,HG,I H,IH,J

A,B,C A,B,EA,C,D A,C,E A,E,FA,E,G A,F,G A,F,J A,G,HA,G,IB,C,E B,C,HB,C,IB,D,E B,D,HB,E,G B,E,HB,E,J B,F,H B,G,HB,H,I B,H,JC,E,F C,E,G C,E,HC,E,J C,F,G C,F,H C,G,HC,G,I C,H,JD,E,J D,H,IE,G,HE,G,J E,H,JE,I,J F,G,J F,H,IF,H,J H,I,J

A,B,C,EA,B,C,G A,B,C,HA,B,C,J A,B,E,FA,B,E,GA,B,E,J A,B,F,H A,B,G,HA,B,G,I A,B,H,I A,B,H,JA,C,D,E A,C,D,G A,C,E,G A,C,F,GA,C,G,IA,D,G,I A,E,F,G A,E,F,J A,E,G,H A,F,G,HA,F,G,J A,G,H,JB,C,D,I B,C,E,F B,C,E,G B,C,E,HB,C,F,HB,C,G,H B,C,H,I B,C,H,JB,D,G,HB,D,H,I B,D,H,JB,E,G,HB,E,G,J B,E,H,I B,E,H,JB,F,G,HB,F,G,J B,F,H,I B,F,H,JB,G,H,I B,G,H,J B,H,I,JC,D,G,HC,E,F,G C,E,G,HC,E,G,J C,F,G,HC,G,H,I F,G,H,I

A,B,C,D,G A,B,C,D,HA,B,C,E,HA,B,C,E,J A,B,C,F,HA,B,C,G,HA,B,C,G,I A,B,C,H,JA,B,D,E,J A,B,D,G,HA,B,E,F,G A,B,E,F,I A,B,E,G,HA,B,E,G,J A,B,E,H,JA,B,F,G,HA,B,G,H,I A,B,G,H,JA,B,G,I,J A,C,D,G,HA,C,E,F,G A,C,E,F,J A,C,E,G,HA,C,G,H,J A,D,G,H,J A,E,G,H,IA,E,G,H,J B,C,D,E,HB,C,D,G,H B,C,E,F,HB,C,E,G,H B,C,E,H,I B,C,E,H,JB,C,F,H,I B,C,F,H,JB,C,G,H,I B,C,G,H,J B,C,H,I,JB,D,E,G,H B,D,E,H,JB,D,F,G,H B,E,F,G,H B,E,F,H,JB,E,G,H,I B,E,G,H,J B,E,H,I,JB,F,G,H,J B,F,H,I,J B,G,H,I,JC,D,E,F,G C,D,G,H,I C,E,F,G,HC,F,G,H,I

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,F,G A,B,C,D,F,HA,B,C,D,G,HA,B,C,E,F,G A,B,C,E,F,HA,B,C,E,G,HA,B,C,E,G,J A,B,C,E,H,I A,B,C,E,H,JA,B,C,E,I,J A,B,C,F,G,HA,B,C,G,H,I A,B,C,H,I,JA,B,D,E,G,H A,B,D,E,H,JA,B,D,G,H,I A,B,E,G,H,I A,B,E,G,H,J A,B,E,H,I,JA,B,F,G,H,JA,C,D,F,G,HA,C,E,F,G,H A,C,E,G,H,JA,C,F,G,H,I B,C,D,E,G,H B,C,D,F,H,JB,C,D,G,H,I B,C,D,G,H,J B,C,D,H,I,JB,C,E,F,G,H B,C,E,F,H,JB,C,E,G,H,I B,C,E,G,H,J B,C,E,H,I,JB,D,E,F,H,JB,D,E,G,H,I B,D,E,G,H,JC,F,G,H,I,J

A,B,C,D,E,G,H A,B,C,D,H,I,JA,B,C,E,F,G,J A,B,C,E,F,H,JA,B,C,E,G,I,J A,B,C,G,H,I,J A,B,D,E,G,H,I A,B,D,E,G,H,JB,C,D,E,G,H,I B,C,D,E,G,H,J B,C,D,F,H,I,JB,C,E,F,G,H,JB,D,E,F,G,H,JB,D,E,G,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,H,I,JA,B,C,D,G,H,I,JA,B,C,E,F,H,I,J

A,B,C,E,F,G,H,I,J



0

0

0

ID ZARoxejcvdMx5gej
acc genotypes 335
peaks no back 87

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C DE F G HI

A,CA,E A,G A,HA,I B,CB,E B,F B,G B,HB,I C,G C,HC,I D,E D,GD,I E,F E,GE,I F,G G,HG,I G,JH,II,J

A,B,CA,B,F A,B,G A,B,HA,B,IA,C,D A,C,EA,C,F A,C,G A,C,HA,C,I A,C,J A,D,GA,D,I A,E,G A,E,HA,E,I A,F,GA,F,I A,G,HA,G,I A,G,J A,H,IA,I,J B,C,E B,C,F B,C,G B,C,HB,C,I B,D,E B,D,GB,D,I B,E,G B,E,HB,F,G B,F,HB,G,HB,G,I B,G,JB,H,IB,I,J C,D,I C,E,F C,E,G C,E,HC,E,I C,F,G C,G,HC,G,I D,E,GD,E,I D,G,ID,I,J E,G,HE,G,I E,G,J E,H,IE,I,J F,G,I G,H,J

A,B,C,EA,B,C,F A,B,C,GA,B,C,I A,B,C,J A,B,D,GA,B,D,I A,B,E,F A,B,E,GA,B,E,IA,B,F,I A,B,G,J A,B,H,I A,B,H,JA,C,D,GA,C,D,I A,C,E,G A,C,E,HA,C,E,I A,C,F,HA,C,F,I A,C,G,HA,C,G,I A,C,H,IA,C,I,JA,D,E,I A,D,G,IA,D,H,I A,E,F,GA,E,F,I A,E,G,HA,E,G,I A,E,G,J A,E,H,IA,F,G,J A,G,H,IA,G,I,J B,C,D,HB,C,D,I B,C,E,F B,C,E,G B,C,E,HB,C,E,I B,C,F,G B,C,F,HB,C,G,HB,C,G,I B,C,G,JB,C,H,I B,C,H,JB,D,E,F B,D,E,GB,D,E,I B,D,F,I B,D,G,IB,D,I,J B,E,F,G B,E,G,I B,E,G,J B,E,H,IB,E,I,J B,H,I,JC,D,E,GC,E,G,I C,E,G,J C,E,H,IC,E,I,J C,F,G,I C,G,H,JD,E,F,I D,E,G,HD,E,G,I E,F,H,I E,G,H,I E,G,H,J

A,B,C,D,F A,B,C,D,GA,B,C,D,J A,B,C,E,F A,B,C,E,G A,B,C,E,HA,B,C,F,GA,B,C,F,I A,B,C,F,J A,B,C,G,I A,B,C,H,I A,B,C,H,JA,B,C,I,J A,B,D,E,GA,B,D,E,I A,B,D,F,I A,B,D,G,I A,B,D,G,JA,B,E,F,GA,B,E,F,I A,B,E,G,HA,B,E,G,I A,B,E,G,JA,B,E,H,IA,B,F,G,I A,B,G,H,IA,B,G,I,JA,C,D,E,G A,C,D,E,HA,C,D,F,I A,C,E,F,G A,C,E,F,HA,C,E,G,HA,C,E,G,I A,C,E,H,I A,C,E,H,JA,C,E,I,J A,C,G,H,IA,C,H,I,JA,D,F,H,I A,D,G,H,I A,E,F,G,I A,E,F,G,JA,E,F,H,I A,E,G,H,I A,E,G,H,JA,E,G,I,J A,E,H,I,JB,C,D,E,G B,C,D,E,HB,C,D,E,I B,C,D,F,GB,C,D,F,IB,C,D,I,J B,C,E,F,GB,C,E,F,IB,C,E,F,J B,C,E,G,HB,C,E,G,I B,C,E,G,J B,C,E,H,IB,C,E,I,J B,C,G,H,I B,C,G,H,JB,C,G,I,JB,D,E,F,IB,D,E,H,I B,E,F,G,I B,E,G,H,JB,E,H,I,J B,G,H,I,JC,D,E,F,GC,D,E,G,I C,D,E,G,J C,E,F,G,J C,E,G,H,I C,E,G,H,JC,E,G,I,J C,G,H,I,J

A,B,C,D,E,G A,B,C,D,E,HA,B,C,D,E,I A,B,C,D,E,J A,B,C,D,G,HA,B,C,D,G,I A,B,C,D,H,IA,B,C,D,I,J A,B,C,E,F,HA,B,C,E,F,IA,B,C,E,F,J A,B,C,E,G,HA,B,C,E,G,I A,B,C,E,G,J A,B,C,E,H,IA,B,C,F,G,I A,B,C,F,H,IA,B,C,F,I,J A,B,C,G,I,J A,B,C,H,I,J A,B,D,E,G,HA,B,D,E,G,IA,B,D,F,H,I A,B,D,G,H,I A,B,E,F,G,I A,B,E,F,G,JA,B,E,F,H,I A,B,F,G,I,J A,B,G,H,I,JA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,H A,C,D,E,H,JA,C,D,F,H,I A,C,E,F,G,HA,C,E,F,G,IA,C,E,F,G,J A,C,E,F,H,IA,C,E,G,H,I A,C,E,H,I,JA,C,G,H,I,JA,D,E,G,H,I A,E,F,G,I,J A,E,G,H,I,JB,C,D,E,F,GB,C,D,E,G,I B,C,D,E,G,JB,C,D,E,H,I B,C,D,F,G,I B,C,D,F,G,J B,C,E,F,G,I B,C,E,G,H,JB,C,G,H,I,JB,D,E,F,G,IB,D,E,G,H,I B,E,F,G,H,I C,E,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,G,HA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,E,H,JA,B,C,D,F,G,IA,B,C,D,G,H,I A,B,C,E,F,H,IA,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,E,H,I,JA,B,D,E,G,H,I A,B,E,F,G,I,J A,C,D,E,F,G,HA,C,E,F,G,H,IB,C,D,E,F,H,IB,C,D,E,G,H,I B,C,D,E,G,H,JB,C,D,E,G,I,J B,C,E,G,H,I,J

A,B,C,D,E,F,H,JA,B,C,D,E,G,H,I A,B,C,D,E,G,I,J A,B,C,E,F,G,H,IA,B,C,E,G,H,I,J



0

0

0

ID zdCbK9OwSeu3jN2k
acc genotypes 26
peaks no back 12

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1 2 3 4 5

Number of mutated genes

F
itn

es
s

WT

A B C D

A,I B,DC,DC,HC,J D,H

A,B,DA,C,DA,C,J B,C,D B,D,F B,D,JC,F,H C,H,IC,H,J D,F,H

A,C,D,GA,C,I,J B,C,H,J D,E,F,H

A,B,C,H,J



0

0

0

ID Zi10rjNfw5yh1JEKK
acc genotypes 37
peaks no back 15

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

1 2 3 4 5 6

Number of mutated genes

F
itn

es
s

WT

A B C D

A,C C,DC,F C,GC,J D,E D,G D,HD,I

A,B,C A,C,GA,C,H A,D,EC,D,EC,D,F C,D,G C,D,IC,E,J D,E,G D,G,H

A,C,D,EA,C,E,H A,C,G,I A,D,E,GB,C,D,GC,D,E,J C,E,I,J

A,C,D,E,JC,D,E,G,J C,D,E,I,J

A,B,C,D,E,JC,D,E,G,I,J



0

0

0

ID ZIwKQjyTXgfkZAaS
acc genotypes 367
peaks no back 83

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC D E F G HI

A,C A,D A,EA,F A,G A,HA,IB,E B,F B,HB,IC,F C,ID,ED,F D,G E,F E,HE,IE,J F,HF,IF,J G,HG,IG,J H,I I,J

A,B,E A,B,F A,B,G A,B,H A,C,FA,D,F A,D,IA,E,F A,E,GA,E,IA,E,J A,F,HA,F,I A,G,HA,G,I A,H,I B,C,H B,C,IB,D,F B,D,G B,E,FB,E,G B,E,HB,F,G B,F,HB,F,I B,G,HB,G,IB,G,J B,H,IB,I,JC,D,G C,E,F C,E,I C,F,GC,F,IC,F,J C,G,IC,G,J C,I,JD,E,F D,E,G D,E,ID,F,G E,F,HE,F,J E,G,HE,G,J F,G,HF,G,J F,H,IF,H,J G,H,I

A,B,C,F A,B,C,GA,B,D,F A,B,E,F A,B,E,G A,B,E,HA,B,E,I A,B,E,J A,B,F,G A,B,F,H A,B,G,HA,B,G,IA,B,G,J A,B,H,IA,C,E,G A,C,E,I A,C,F,GA,C,F,IA,C,F,J A,C,G,IA,D,E,FA,D,E,G A,D,E,IA,E,F,IA,E,F,J A,E,G,HA,E,G,IA,E,G,J A,E,H,IA,E,I,J A,F,G,HA,F,G,I A,F,H,IA,G,H,IB,C,E,F B,C,E,HB,C,E,I B,C,F,G B,C,F,IB,C,G,H B,C,G,IB,C,H,IB,D,E,G B,D,E,IB,D,F,G B,E,F,H B,E,G,HB,E,G,IB,E,G,J B,E,H,IB,F,G,H B,F,H,IB,F,H,J B,F,I,JB,G,H,JB,G,I,J C,D,E,I C,D,G,IC,E,F,G C,E,F,I C,E,G,IC,E,H,I C,F,G,IC,F,I,J C,G,I,JD,E,F,G D,E,G,ID,E,G,JD,F,G,I D,F,G,J D,F,H,IE,F,G,J E,F,H,IE,G,H,I F,G,H,IF,G,H,J F,H,I,JG,H,I,J

A,B,C,F,GA,B,C,F,I A,B,C,G,IA,B,D,E,F A,B,D,E,IA,B,D,F,GA,B,D,F,I A,B,E,F,G A,B,E,F,HA,B,E,F,I A,B,E,F,J A,B,E,G,HA,B,E,G,IA,B,E,G,J A,B,E,H,IA,B,E,I,J A,B,F,G,HA,B,F,G,J A,B,F,H,IA,B,G,H,IA,B,G,H,JA,B,G,I,JA,C,D,E,F A,C,D,E,I A,C,E,F,IA,C,E,F,J A,C,E,G,J A,C,E,H,IA,C,F,G,HA,C,F,I,J A,C,G,H,IA,C,G,I,JA,D,E,F,G A,D,E,F,I A,D,E,G,IA,D,E,G,JA,D,F,G,I A,D,F,G,J A,D,G,H,IA,E,F,G,I A,E,F,G,J A,E,F,H,IA,E,G,H,IA,E,G,H,J A,F,G,H,IA,F,G,I,JB,C,D,E,F B,C,D,F,I B,C,D,G,IB,C,E,F,I B,C,E,G,IB,C,E,H,IB,C,E,I,J B,C,F,G,H B,C,F,G,I B,C,G,H,IB,C,G,I,JB,D,E,F,G B,D,E,F,I B,D,E,G,H B,D,E,G,IB,D,E,H,I B,D,F,G,I B,D,F,H,IB,E,F,G,H B,E,F,G,IB,E,F,G,J B,E,F,H,IB,E,F,I,JB,E,G,H,IB,E,G,I,J B,F,G,H,IB,F,G,H,J B,F,G,I,J B,G,H,I,J C,D,E,G,IC,D,E,G,J C,D,F,G,IC,E,F,G,IC,E,F,I,J C,E,G,H,IC,G,H,I,J D,E,F,H,ID,F,G,H,JD,F,G,I,J E,F,G,H,IE,F,G,I,J

A,B,C,D,E,F A,B,C,D,F,G A,B,C,E,G,IA,B,C,E,H,IA,B,C,E,I,J A,B,C,F,G,H A,B,C,F,G,IA,B,C,F,I,J A,B,C,G,H,IA,B,C,G,I,JA,B,D,E,F,G A,B,D,E,F,I A,B,D,E,F,J A,B,D,E,G,JA,B,D,E,H,I A,B,D,F,G,HA,B,D,F,G,IA,B,D,F,G,JA,B,E,F,G,J A,B,E,F,H,IA,B,E,G,H,IA,B,E,G,H,JA,B,E,G,I,J A,B,F,G,H,IA,B,F,G,H,JA,B,F,G,I,J A,B,G,H,I,JA,C,D,E,F,I A,C,D,F,G,IA,C,E,F,G,HA,C,E,F,H,IA,C,E,F,I,J A,C,E,G,I,J A,C,F,G,H,IA,C,F,G,I,J A,D,E,F,G,IA,D,E,F,G,J A,D,E,F,H,IA,D,E,G,H,IA,D,E,G,I,JA,D,F,G,I,J A,E,F,G,H,IA,E,F,G,I,J A,E,G,H,I,J A,F,G,H,I,J B,C,D,E,G,I B,C,D,F,G,IB,C,E,F,G,IB,C,E,F,G,J B,C,E,F,H,IB,C,E,F,I,J B,C,E,G,H,IB,C,E,H,I,JB,D,E,F,G,I B,D,E,H,I,J B,E,F,G,H,JB,E,F,G,I,J B,E,F,H,I,JB,E,G,H,I,JB,F,G,H,I,J C,D,E,F,G,IC,E,F,G,H,IC,E,F,G,I,J C,E,F,H,I,JD,E,F,G,I,J D,F,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,E,F,G,IA,B,C,E,F,H,IA,B,C,E,F,I,J A,B,C,E,G,H,IA,B,C,E,G,I,J A,B,C,E,H,I,J A,B,C,F,G,H,IA,B,C,F,G,I,JA,B,D,E,G,H,I A,B,D,E,G,H,JA,B,D,E,G,I,JA,B,D,F,G,I,J A,B,E,F,G,H,IA,B,E,F,G,I,J A,B,E,F,H,I,J A,C,D,E,F,G,IA,C,D,F,G,H,IA,C,E,F,G,H,IA,C,E,F,G,I,J A,C,E,F,H,I,J A,D,E,F,G,H,I B,C,E,F,G,H,IB,C,E,F,G,I,J B,C,E,F,H,I,J B,C,E,G,H,I,JB,D,E,F,G,H,JB,D,E,F,G,I,J B,D,E,F,H,I,J B,E,F,G,H,I,J C,D,E,F,G,H,ID,E,F,G,H,I,J

A,B,C,D,E,F,G,IA,B,C,D,F,G,H,IA,B,C,D,F,G,I,J A,B,C,E,F,G,H,IA,B,C,E,F,G,I,JA,B,D,E,F,G,I,J A,B,E,F,G,H,I,JB,C,D,E,F,G,I,J B,C,E,F,G,H,I,JB,D,E,F,G,H,I,J

A,B,C,E,F,G,H,I,J



0

0

0

ID zja2YeEj3wZTfoRu
acc genotypes 121
peaks no back 36

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8

Number of mutated genes

F
itn

es
s

WT

AB C DE F

A,B A,C A,D A,EB,C B,DB,H C,DC,E D,GD,H D,J F,H

A,B,C A,B,DA,B,GA,B,HA,B,I A,B,J A,C,DA,C,H A,C,I A,C,J A,D,E A,D,GA,D,H A,E,H A,E,J A,F,HB,C,DB,C,F B,C,GB,C,H B,D,E B,D,HB,E,H B,G,HB,H,I C,D,H C,D,JD,F,GD,F,HD,G,H D,G,I

A,B,C,DA,B,C,F A,B,C,H A,B,D,EA,B,D,F A,B,D,HA,B,D,I A,B,E,HA,B,G,H A,B,G,J A,B,H,JA,C,D,EA,C,D,GA,C,D,H A,C,E,HA,D,E,HB,C,D,EB,C,D,HB,C,F,H B,D,F,HB,D,H,J C,D,H,JD,F,G,H

A,B,C,D,EA,B,C,D,F A,B,C,D,GA,B,C,D,HA,B,C,D,I A,B,C,E,HA,B,C,F,H A,B,C,G,H A,B,D,E,HA,B,D,F,H A,B,D,G,H A,B,D,H,JA,B,E,G,HA,B,G,H,I A,C,D,E,FA,C,D,E,HA,C,D,G,H A,C,D,G,I A,C,E,G,H A,C,E,H,IB,C,D,E,H B,C,D,H,JC,D,F,G,H C,D,G,H,JC,D,H,I,J

A,B,C,D,E,HA,B,C,D,F,H A,B,C,D,G,HA,B,C,D,H,I A,B,C,D,H,JA,B,C,E,G,H A,B,C,E,H,JA,B,C,G,H,I A,B,D,E,G,HA,B,D,F,H,IA,B,D,G,H,I A,B,E,G,H,J A,C,D,H,I,JB,C,D,F,G,H B,C,D,G,H,JC,D,E,H,I,J

A,B,C,D,E,F,HA,B,C,D,G,H,I A,B,C,D,G,H,JA,C,D,F,H,I,J

A,B,C,D,E,F,H,JA,B,C,D,F,G,H,I



0

0

0

ID zk5E1osYtIlv7Cob
acc genotypes 307
peaks no back 54

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

2.2

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

A BC D

B,C B,DB,E B,GB,IC,EC,F C,H D,ED,F D,G D,I

A,C,EA,C,F A,D,IB,C,DB,C,EB,C,F B,D,EB,D,FB,E,FB,E,I B,G,H B,G,IC,D,EC,D,F C,D,GC,D,H C,D,IC,E,F C,E,H C,E,IC,F,G C,F,HC,F,I C,G,H C,H,I D,E,G D,E,ID,F,G D,G,ID,H,I

A,B,C,D A,B,D,IA,C,E,F A,C,E,IA,C,F,H A,D,F,GB,C,D,F B,C,D,GB,C,D,H B,C,D,IB,C,E,F B,C,E,GB,C,E,H B,C,E,IB,C,F,G B,C,F,HB,C,F,I B,D,E,F B,D,E,IB,D,F,G B,D,F,HB,D,G,HB,E,F,GB,E,F,I B,E,G,H B,E,G,IB,F,G,H B,F,G,I B,G,H,IC,D,E,F C,D,E,GC,D,E,H C,D,E,I C,D,E,J C,D,F,GC,D,F,HC,D,F,I C,D,G,HC,D,H,IC,E,F,G C,E,F,HC,E,F,I C,E,G,H C,E,G,IC,E,H,IC,F,G,HC,F,G,I C,F,H,I D,E,F,G D,E,G,I D,E,H,ID,F,G,H D,G,H,I

A,B,C,D,IA,B,C,E,GA,B,C,E,H A,B,D,E,F A,B,D,F,G A,B,D,H,IA,C,D,E,F A,C,D,E,JA,C,E,F,HA,C,E,F,I A,D,E,H,IA,D,G,H,IB,C,D,E,F B,C,D,E,GB,C,D,E,H B,C,D,E,IB,C,D,F,G B,C,D,F,HB,C,D,F,IB,C,D,F,J B,C,D,G,H B,C,D,G,IB,C,D,H,I B,C,D,I,JB,C,E,F,GB,C,E,F,HB,C,E,F,IB,C,E,F,J B,C,E,G,H B,C,E,G,IB,C,E,H,IB,C,F,G,H B,C,F,G,I B,C,F,H,IB,C,F,I,J B,C,G,H,I B,D,E,F,G B,D,E,F,HB,D,E,F,I B,D,E,G,I B,D,E,H,IB,D,F,G,HB,D,F,G,I B,D,F,H,IB,D,G,H,IB,E,F,G,I B,F,G,H,IC,D,E,F,GC,D,E,F,HC,D,E,F,I C,D,E,F,J C,D,E,G,H C,D,E,G,I C,D,E,G,JC,D,E,H,I C,D,E,I,J C,D,F,G,HC,D,F,G,I C,D,F,H,I C,E,F,G,HC,E,F,G,IC,E,F,G,J C,E,F,H,IC,F,G,H,IC,F,G,I,J D,E,F,G,I D,E,F,H,ID,E,G,H,ID,F,G,H,I D,G,H,I,J

A,B,C,D,E,G A,B,C,D,E,IA,B,C,D,F,G A,B,C,D,F,I A,B,C,D,G,I A,B,C,D,H,IA,B,C,E,F,GA,B,C,E,F,I A,B,C,E,G,HA,B,C,F,G,H A,B,D,E,F,G A,B,D,E,G,I A,B,D,E,H,IA,B,D,F,G,H A,B,D,G,H,IA,C,D,E,F,GA,C,D,E,F,I A,C,D,E,G,H A,C,D,E,G,I A,C,D,E,H,IA,C,E,F,G,HA,C,E,F,G,I B,C,D,E,F,GB,C,D,E,F,HB,C,D,E,F,J B,C,D,E,G,H B,C,D,E,G,IB,C,D,E,G,J B,C,D,E,H,I B,C,D,E,I,JB,C,D,F,G,H B,C,D,F,G,IB,C,D,F,G,J B,C,D,F,I,J B,C,D,G,H,I B,C,D,G,I,JB,C,E,F,G,H B,C,E,F,G,IB,C,E,F,G,J B,C,E,F,H,IB,C,E,F,H,J B,C,E,G,H,IB,C,E,G,H,JB,C,F,G,H,IB,C,F,G,H,J B,C,F,H,I,J B,D,E,F,G,H B,D,E,F,G,I B,D,E,F,H,I B,D,E,G,I,JB,D,F,G,H,IB,E,F,G,H,IB,E,F,G,I,J B,F,G,H,I,JC,D,E,F,G,HC,D,E,F,G,I C,D,E,F,H,I C,D,E,F,I,J C,D,E,G,H,IC,D,E,G,I,J C,D,E,H,I,JC,D,F,G,H,I C,D,F,G,H,JC,E,F,G,H,IC,E,F,G,H,J C,E,F,G,I,J C,E,F,H,I,JC,F,G,H,I,J

A,B,C,D,E,F,G A,B,C,D,E,G,H A,B,C,D,E,G,I A,B,C,D,E,H,IA,B,C,D,F,G,H A,B,C,D,F,G,IA,B,C,D,F,G,J A,B,C,D,F,H,IA,B,C,D,F,I,J A,B,C,D,G,H,IA,B,C,D,G,I,J A,B,C,D,H,I,JA,B,C,E,F,G,IA,B,C,E,F,H,I A,B,C,E,G,H,I A,B,D,E,F,G,HA,B,D,E,F,G,I A,B,D,E,F,H,IA,B,D,F,G,H,IA,C,D,E,F,G,HA,C,D,E,F,H,I A,C,D,E,G,H,IA,C,D,E,G,I,JB,C,D,E,F,G,H B,C,D,E,F,G,IB,C,D,E,F,H,IB,C,D,E,F,H,J B,C,D,E,G,H,IB,C,D,E,H,I,JB,C,D,F,G,H,IB,C,D,F,G,H,JB,C,D,F,G,I,J B,C,D,G,H,I,JB,C,E,F,G,H,IB,C,E,F,G,H,J B,C,E,F,G,I,JB,C,E,F,H,I,JB,C,F,G,H,I,J B,D,E,F,G,H,IC,D,E,F,G,H,IC,D,E,F,G,I,J C,D,E,G,H,I,JC,E,F,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,G,H,IA,B,C,D,E,G,H,JA,B,C,D,E,G,I,J A,B,C,D,F,G,H,I A,B,C,D,F,H,I,JA,B,C,D,G,H,I,JA,B,C,E,F,G,H,IA,B,C,E,F,G,H,J A,B,D,E,F,G,H,IA,C,D,E,F,G,H,IB,C,D,E,F,G,H,IB,C,D,E,F,G,H,J B,C,D,E,F,G,I,J B,C,D,E,G,H,I,JB,C,D,F,G,H,I,J B,C,E,F,G,H,I,J C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,IA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,F,G,H,I,JA,B,C,E,F,G,H,I,JB,C,D,E,F,G,H,I,J



0

0

0

ID zSLtW8y3ke10umntK
acc genotypes 98
peaks no back 26

removed edges NA
prop rem edges NA

1.0

1.2

1.4

1.6

1.8

2.0

1 2 3 4 5 6 7 8 9

Number of mutated genes

F
itn

es
s

WT

AB

A,B A,EA,F A,HB,FB,H

A,B,DA,B,EA,B,F A,B,G A,B,J A,C,F A,F,HB,C,FB,C,H B,F,GB,F,J B,G,H

A,B,C,DA,B,C,F A,B,C,G A,B,D,F A,B,D,HA,B,E,GA,B,E,HA,B,F,G A,B,F,H A,B,G,H A,B,H,JB,C,D,H B,C,F,GB,C,F,H B,C,F,JB,C,G,H B,D,F,GB,F,G,HB,F,G,I B,F,G,JB,F,H,J

A,B,C,D,F A,B,C,D,GA,B,C,E,F A,B,C,E,HA,B,C,F,H A,B,C,H,JA,B,D,F,G A,B,D,F,I A,B,D,H,I A,B,D,H,JA,B,E,F,GA,B,E,F,H A,B,E,G,HA,B,F,G,H A,B,F,H,IB,C,D,F,GB,C,E,F,GB,C,F,G,H B,C,F,G,JB,C,F,H,I B,D,F,G,HB,F,G,H,I

A,B,C,D,E,F A,B,C,D,F,GA,B,C,D,F,H A,B,C,D,F,IA,B,C,D,F,JA,B,C,D,G,HA,B,C,E,F,HA,B,C,E,F,I A,B,C,E,G,HA,B,C,E,H,JA,B,C,F,G,HA,B,C,F,H,J A,B,D,E,F,H A,B,D,F,G,H A,B,D,F,H,JA,B,E,F,G,HB,C,D,F,G,H B,C,D,F,G,JB,C,F,G,H,I B,C,F,G,H,J

A,B,C,D,E,F,HA,B,C,D,F,G,HA,B,C,D,F,G,J A,B,C,D,F,H,JA,B,C,D,G,H,IA,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,H,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,H,IA,B,C,E,F,G,H,I A,B,C,E,F,G,H,J

A,B,C,D,E,F,G,H,IA,B,C,E,F,G,H,I,J



0

0

0

ID ZTNMfNi10xGkfS7ED
acc genotypes 534
peaks no back 52

removed edges NA
prop rem edges NA

1.0

1.5

2.0

2.5

1 2 3 4 5 6 7 8 9 10

Number of mutated genes

F
itn

es
s

WT

A B CD E FG H I

A,D A,E A,G A,IB,D B,FB,G B,IC,D C,E C,FC,G C,H C,ID,E D,FD,G D,ID,J E,G E,I F,G F,IG,HG,I G,J I,J

A,B,D A,B,E A,B,IA,C,D A,C,E A,C,IA,D,E A,D,FA,D,G A,D,IA,E,G A,E,IA,E,J A,F,IA,G,HA,G,I A,H,I A,I,JB,C,D B,C,E B,C,FB,C,G B,C,IB,D,E B,D,G B,D,I B,E,FB,E,G B,E,I B,F,GB,F,I B,F,JB,G,I B,H,I B,I,JC,D,E C,D,FC,D,GC,D,I C,E,FC,E,GC,E,H C,E,I C,F,GC,G,IC,H,I C,I,JD,E,G D,E,I D,F,G D,F,ID,G,H D,G,I D,H,I D,I,J E,F,IE,G,I E,G,J E,I,J F,G,IF,G,JG,H,I G,I,J

A,B,C,D A,B,C,E A,B,C,FA,B,C,G A,B,C,IA,B,D,E A,B,D,FA,B,D,G A,B,D,I A,B,E,FA,B,E,G A,B,E,I A,B,F,GA,B,F,IA,B,G,I A,B,H,I A,B,I,JA,C,D,E A,C,D,FA,C,D,G A,C,D,I A,C,E,FA,C,E,G A,C,E,I A,C,E,J A,C,F,IA,C,G,I A,C,H,I A,C,I,JA,D,E,GA,D,E,H A,D,E,IA,D,E,J A,D,F,G A,D,F,IA,D,G,H A,D,G,IA,D,G,J A,D,H,I A,D,I,J A,E,F,IA,E,G,I A,E,G,J A,E,H,I A,E,I,J A,F,G,IA,F,I,JA,G,H,I A,G,I,JA,H,I,JB,C,D,E B,C,D,FB,C,D,G B,C,D,I B,C,E,FB,C,E,G B,C,E,I B,C,F,IB,C,G,I B,C,I,J B,D,E,FB,D,E,G B,D,E,I B,D,F,G B,D,F,IB,D,G,H B,D,G,I B,D,G,J B,D,I,J B,E,F,GB,E,F,IB,E,G,IB,E,G,JB,E,H,I B,E,I,J B,F,G,HB,F,G,IB,G,I,JC,D,E,G C,D,E,I C,D,F,G C,D,F,IC,D,G,I C,D,H,I C,D,I,J C,E,F,G C,E,F,IC,E,G,I C,E,G,J C,E,I,J C,F,G,IC,F,G,JC,G,I,J D,E,F,ID,E,G,H D,E,G,I D,E,G,J D,E,I,J D,F,G,ID,F,I,JD,G,H,I D,G,I,JD,H,I,J E,F,I,JE,G,I,J

A,B,C,D,E A,B,C,D,FA,B,C,D,G A,B,C,D,I A,B,C,E,FA,B,C,E,G A,B,C,E,I A,B,C,F,G A,B,C,F,IA,B,C,G,I A,B,C,H,I A,B,C,I,J A,B,D,E,FA,B,D,E,GA,B,D,E,H A,B,D,E,IA,B,D,E,J A,B,D,F,IA,B,D,G,IA,B,D,G,J A,B,D,H,I A,B,D,I,J A,B,E,F,GA,B,E,F,IA,B,E,G,IA,B,E,G,J A,B,E,H,I A,B,E,I,J A,B,F,G,HA,B,F,G,IA,B,F,I,JA,B,G,I,JA,B,H,I,J A,C,D,E,FA,C,D,E,GA,C,D,E,H A,C,D,E,I A,C,D,F,G A,C,D,F,H A,C,D,F,IA,C,D,H,I A,C,D,I,J A,C,E,F,G A,C,E,F,IA,C,E,F,JA,C,E,G,I A,C,E,H,I A,C,E,I,J A,C,F,G,IA,C,F,G,JA,C,F,I,JA,C,G,H,I A,C,G,I,JA,C,H,I,JA,D,E,F,G A,D,E,F,IA,D,E,G,H A,D,E,G,I A,D,E,G,JA,D,E,H,I A,D,E,I,J A,D,F,G,IA,D,G,I,JA,D,H,I,JA,E,F,H,I A,E,G,I,JA,E,H,I,JA,G,H,I,J B,C,D,E,FB,C,D,E,G B,C,D,E,I B,C,D,F,GB,C,D,G,I B,C,D,G,JB,C,D,H,I B,C,E,F,GB,C,E,F,IB,C,E,G,I B,C,E,G,JB,C,E,H,I B,C,E,I,J B,C,F,G,IB,C,F,H,IB,C,F,I,JB,C,G,I,J B,D,E,F,GB,D,E,F,IB,D,E,G,IB,D,E,G,J B,D,E,I,J B,D,F,I,JB,D,G,H,I B,D,G,I,J B,E,F,G,IB,E,G,H,I B,E,G,I,JB,E,H,I,J B,F,G,I,J C,D,E,F,IC,D,E,G,HC,D,E,G,I C,D,E,H,I C,D,E,I,J C,D,F,G,IC,D,F,G,JC,D,F,I,JC,D,G,H,I C,D,G,I,J C,E,F,G,JC,E,G,H,I C,E,H,I,J C,F,G,H,I D,E,F,I,JD,E,G,H,I D,E,G,I,JD,E,H,I,J D,F,G,I,JD,G,H,I,J E,F,G,I,J

A,B,C,D,E,FA,B,C,D,E,GA,B,C,D,E,H A,B,C,D,E,I A,B,C,D,F,IA,B,C,D,G,I A,B,C,D,G,JA,B,C,D,H,I A,B,C,D,I,J A,B,C,E,F,GA,B,C,E,F,IA,B,C,E,G,I A,B,C,E,G,JA,B,C,E,H,I A,B,C,F,G,HA,B,C,F,G,IA,B,C,F,G,J A,B,C,F,H,IA,B,C,F,I,JA,B,C,G,H,I A,B,C,G,I,JA,B,C,H,I,J A,B,D,E,F,IA,B,D,E,G,H A,B,D,E,G,J A,B,D,E,H,I A,B,D,E,I,J A,B,D,F,G,HA,B,D,F,G,IA,B,D,F,I,JA,B,D,G,H,I A,B,D,G,I,J A,B,E,F,G,IA,B,E,G,H,I A,B,E,G,I,JA,B,E,H,I,J A,B,F,G,H,IA,B,F,G,I,J A,C,D,E,F,GA,C,D,E,F,JA,C,D,E,G,H A,C,D,E,G,I A,C,D,E,G,JA,C,D,E,H,I A,C,D,E,I,J A,C,D,F,G,IA,C,D,F,I,JA,C,D,G,H,I A,C,D,G,I,JA,C,D,H,I,J A,C,E,F,G,IA,C,E,F,G,JA,C,E,F,H,IA,C,E,G,H,I A,C,E,G,I,J A,C,F,G,I,JA,C,G,H,I,J A,D,E,F,G,IA,D,E,G,H,I A,D,E,G,I,JA,D,E,H,I,J A,D,F,G,H,IA,D,F,G,I,JA,D,G,H,I,J A,E,F,G,H,IA,E,G,H,I,J B,C,D,E,F,GB,C,D,E,F,IB,C,D,E,G,I B,C,D,E,G,JB,C,D,E,H,I B,C,D,E,I,JB,C,D,F,H,I B,C,D,F,I,JB,C,D,G,H,I B,C,D,G,I,JB,C,D,H,I,J B,C,E,F,G,IB,C,E,F,H,IB,C,E,F,I,JB,C,E,G,H,I B,C,E,G,I,JB,C,E,H,I,J B,C,F,G,I,J B,D,E,F,G,I B,D,E,F,G,JB,D,E,F,H,I B,D,E,F,I,JB,D,E,G,H,I B,D,E,G,I,JB,D,E,H,I,J B,E,F,G,H,I B,E,F,G,I,JB,E,G,H,I,J C,D,E,F,G,IC,D,E,F,G,JC,D,E,G,H,I C,D,E,G,I,JC,D,E,H,I,J C,D,F,G,H,I C,D,F,G,I,J C,E,F,G,H,JC,E,F,G,I,JD,E,F,G,I,JD,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,IA,B,C,D,E,F,JA,B,C,D,E,G,I A,B,C,D,E,G,JA,B,C,D,E,H,I A,B,C,D,E,I,J A,B,C,D,F,G,HA,B,C,D,F,G,IA,B,C,D,F,I,JA,B,C,D,G,H,I A,B,C,D,G,I,JA,B,C,D,H,I,J A,B,C,E,F,G,HA,B,C,E,F,G,IA,B,C,E,F,G,JA,B,C,E,F,I,JA,B,C,E,G,H,I A,B,C,E,G,H,J A,B,C,E,G,I,JA,B,C,E,H,I,J A,B,C,F,G,H,IA,B,C,F,G,I,J A,B,D,E,F,G,IA,B,D,E,F,H,I A,B,D,E,F,I,JA,B,D,E,G,H,I A,B,D,E,G,I,JA,B,D,E,H,I,J A,B,D,F,G,H,IA,B,D,F,G,I,JA,B,D,G,H,I,J A,B,E,F,G,I,JA,B,E,G,H,I,J A,B,F,G,H,I,JA,C,D,E,F,G,IA,C,D,E,F,G,JA,C,D,E,F,H,I A,C,D,E,F,I,JA,C,D,E,G,H,I A,C,D,E,G,I,JA,C,D,E,H,I,J A,C,D,F,H,I,JA,C,D,G,H,I,JA,C,E,F,G,H,I A,C,E,F,G,H,JA,C,E,F,G,I,JA,D,E,F,G,H,I A,D,E,F,G,I,JA,D,E,G,H,I,J B,C,D,E,F,G,IB,C,D,E,F,G,JB,C,D,E,G,H,I B,C,D,E,G,I,JB,C,D,E,H,I,J B,C,D,F,G,H,I B,C,D,F,G,I,JB,C,D,F,H,I,JB,C,D,G,H,I,J B,C,E,F,G,H,I B,C,E,F,G,I,JB,C,E,G,H,I,J B,C,F,G,H,I,JB,D,E,F,G,H,I B,D,E,F,G,I,JB,D,E,G,H,I,J C,D,E,F,G,H,I C,D,E,F,G,I,JC,D,E,G,H,I,J

A,B,C,D,E,F,G,HA,B,C,D,E,F,G,IA,B,C,D,E,F,H,I A,B,C,D,E,F,H,JA,B,C,D,E,F,I,JA,B,C,D,E,G,H,I A,B,C,D,E,G,I,JA,B,C,D,E,H,I,J A,B,C,D,F,G,H,IA,B,C,D,F,G,I,JA,B,C,D,F,H,I,JA,B,C,D,G,H,I,J A,B,C,E,F,G,H,JA,B,C,E,F,G,I,JA,B,C,E,G,H,I,J A,B,D,E,F,G,H,I A,B,D,E,F,G,I,JA,B,D,E,G,H,I,J A,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,F,G,I,JA,C,D,E,G,H,I,J A,C,E,F,G,H,I,JB,C,D,E,F,G,H,I B,C,D,E,F,G,I,JB,C,D,E,G,H,I,J B,C,D,F,G,H,I,JB,C,E,F,G,H,I,J

A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,JA,B,C,D,E,G,H,I,J A,B,C,D,F,G,H,I,J A,B,C,E,F,G,H,I,JA,B,D,E,F,G,H,I,JB,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J
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ID ZVzsqZQydHbT4TYZ
acc genotypes 42
peaks no back 20

removed edges NA
prop rem edges NA
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ID zWjhPCHtGUy14jOB
acc genotypes 154
peaks no back 34

removed edges NA
prop rem edges NA
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A,C,E A,C,FA,C,J A,D,E A,E,FA,E,H A,F,GA,F,J

A,B,C,FA,B,D,E A,C,D,E A,C,D,FA,C,E,FA,C,E,GA,C,E,H A,C,F,G A,C,F,JA,D,E,G A,D,E,HA,D,E,J A,E,F,JA,E,G,H A,E,H,J A,F,I,J

A,B,C,D,E A,B,C,E,F A,B,C,F,JA,B,D,E,FA,B,D,E,G A,B,D,E,H A,B,D,E,IA,B,D,E,J A,B,E,F,JA,B,E,H,J A,C,D,E,FA,C,D,E,GA,C,D,E,H A,C,D,E,IA,C,D,E,J A,C,D,F,G A,C,D,F,JA,C,E,F,G A,C,E,F,HA,C,E,F,JA,C,E,G,H A,C,E,G,I A,C,F,G,J A,C,F,H,JA,D,E,F,G A,D,E,F,HA,D,E,G,HA,D,E,G,IA,D,E,G,JA,D,E,H,JA,E,G,H,I A,E,G,H,J

A,B,C,D,E,FA,B,C,D,E,G A,B,C,D,E,J A,B,C,D,F,G A,B,C,D,F,JA,B,C,E,F,G A,B,C,E,F,HA,B,C,E,F,J A,B,C,F,H,JA,B,D,E,F,HA,B,D,E,G,HA,B,D,E,G,IA,B,D,E,G,J A,B,D,E,H,IA,B,D,E,I,J A,B,E,F,H,JA,B,E,G,H,I A,B,E,G,H,J A,C,D,E,F,GA,C,D,E,F,HA,C,D,E,F,IA,C,D,E,G,JA,C,D,E,H,J A,C,D,E,I,J A,C,D,F,G,H A,C,D,F,G,J A,C,D,F,H,JA,C,E,F,G,HA,C,E,F,G,I A,C,E,F,G,J A,C,E,F,H,JA,C,E,G,H,I A,D,E,F,G,HA,D,E,F,G,I A,D,E,F,G,JA,D,E,G,I,J A,E,F,G,H,I A,E,F,G,H,JA,E,G,H,I,J

A,B,C,D,E,F,GA,B,C,D,E,F,HA,B,C,D,E,F,I A,B,C,D,E,F,JA,B,C,D,E,G,HA,B,C,D,E,G,J A,B,C,D,F,G,H A,B,C,D,F,G,J A,B,C,D,F,H,JA,B,C,E,F,G,HA,B,C,E,F,G,I A,B,C,E,F,G,J A,B,C,E,F,H,JA,B,C,E,G,H,J A,B,D,E,F,G,HA,B,D,E,F,G,JA,B,D,E,G,I,J A,C,D,E,F,G,H A,C,D,E,F,G,JA,C,D,E,F,H,I A,C,D,E,F,H,J A,C,D,F,G,H,I A,C,D,F,G,H,J A,C,D,F,G,I,JA,C,E,F,G,H,I A,C,E,F,G,H,JA,D,E,F,G,H,I A,D,E,F,G,H,JA,D,E,F,G,I,JA,D,E,G,H,I,J A,E,F,G,H,I,J

A,B,C,D,E,F,G,H A,B,C,D,E,F,G,JA,B,C,D,E,F,H,I A,B,C,D,E,F,H,J A,B,C,D,E,F,I,JA,B,C,D,E,G,H,J A,B,C,E,F,G,H,JA,B,D,E,F,G,H,I A,B,D,E,G,H,I,JA,B,E,F,G,H,I,J A,C,D,E,F,G,H,I A,C,D,E,F,G,H,JA,C,D,E,F,G,I,J A,C,D,E,F,H,I,J A,C,D,F,G,H,I,J

A,B,C,D,E,F,G,H,I A,B,C,D,E,F,G,H,JA,B,C,D,E,F,G,I,J A,B,C,D,E,F,H,I,JA,B,C,D,E,G,H,I,JA,B,D,E,F,G,H,I,J A,C,D,E,F,G,H,I,J

A,B,C,D,E,F,G,H,I,J


