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Origin of correlation 
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Distribution of Density Changes 

. 3 1 - - - - - 1  
0.70 0.80 0.90 1 .oo 

epistasis parameter p 

Hypothesis: background o f  compensatory muta t ions  shifts distri- 
but ion o f  p. 

Here, compensatory muta t ions  are defined as those t h a t  lead f rom 
an inviable sequence t o  a viable one t h a t  is n o t  part  o f  t h e  original 
neutral  network. 

Knowledge o f  neutral i ty a t  distance d allows us t o  disentangle com- 
pensatory muta t ions  f rom other mutat ions.  
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Adjusting for Compensatory Nutations 
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Adjusted a and p Conclusions 

1 1  
T h e  adjustment results 
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Distribution of p 
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In b o t h  cases, a 
significant percentage 
o f  cases h a s  p > 1. 
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epistasxs parameter p 

(Measured: (p) = 0.89 f 0.01, Adjusted M 1 :  (p) = 1.05 f 0.01, 
Adjusted M 2 :  (p) = 0.98 f 0.01) 
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0 Strength and direction of epistasis depend on position o f  chosen 
reference sequence in genotype space. 

Synergistic epistasis: reference sequence is in center o f  a dense 
cluster of viable sequences. 

0 Antagonist ic epistasis: reference sequence is outside o f  a dense 
cluster o f  viable sequences. 

0 Background o f  compensatory muta t ions  leads t o  excess of an-  
tagonist ic epistasis. 
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Adjusted 01 and B Con c I LI s i o n s 

1.2 

1.1 
T h e  adjustment results 
in an uDwards sh i f t  o f  D .  CI. 

T h e  epistasis parameter CY 5 0.9 

is a lmost unaltered af ter  $ 
0.8 

t h e  adjustment.  a 

0.7 

.- 

0.6 
0.5 1 .o 1.5 2.0 2.5 

cecay parameter a Background o f  compensatory muta t ions  leads t o  excess of an- 
tagonist ic epistasis. 

W e  use t w o  di f ferent 
methods of adjustment 

I n  b o t h  cases, a 
significant percentage 
o f  cases has B > 1. 

Strength and direction o f  epistasis depend on position o f  chosen 
reference sequence in genotype space. 

0 Synergistic epistasis: reference sequence is in center o f  a dense 
cluster o f  viable sequences. 

Antagonist ic epistasis: reference sequence is outside of a dense 
cluster of viable seauences. 

-9- -1 1- 

0 
0 7  

measured (-..I 

adjusled (method 1) mw 

adlusled (method 2) - I 

measured 1 

adpled  (method 1) - 
adlusled (method 2) - 

08 0 9  1 0  1 1  08 0 9  1 0  1 1  
apislasis parameler 13 

References 

I. L. Hofacker e t  a/. F a s t  folding and comparison o f  R N A  secondary 
structures.  Monatshefte f. Chemie, 125:167-188 (1994). 

C. 0. Wi lke  and C. Adami.  Interact ion between directional epis- 
tasis and average mutat ional  effects. Proc. R. SOC. London 6,  

26811469-1474 (2001) .  

i 
1.2 

Distribution of p 

I I 

(Measured: (p) = 0.89 31 0.01, Adjusted r41: (p) = 1.05 Sr 0.01, 
Adjusted M 2 :  (p) = 0.98 f 0.01) 

-10- -12- 




