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In the L37A/E75V double mutant, the pattern of forces between L37A/E75V in 

the double mutant is more similar to that in the E75V single mutant structure, as 

indicated by the more similar ∆∆𝐺 of the mutation. In the single E75V mutation 

structure (Figure S2A), the hydrogen bond between E75V and H121 disappears, 

the stable triangular force structure between E75/Y91/H121 is broken, and there is 

more space between Y91 and H121, and van der Waals interactions appear between 

Y91 and L37. In contrast, in the L37A single mutant (Figure S2B), the E75/Y91/

H121 stable triangle remains, and L37A is not affected by this system. In the L37A/

E75V double mutant (Figure S2C), the force pattern in this region is more similar to 

that in the E75V single mutant. Therefore, the double mutant folding free energy is 

more identical to the E75V single mutant. 

   In the double mutant of V23F/I72V, the introduction of a benzene ring in the side 

chain of amino acid 23 resulted in strong van der Waals forces with 62/63/66 in the 

nearby α-helices (Figure S2D),causing the mutation of I72V, despite the shortening of 



the length of the side chain, to produce van der Waals forces with V66 at a more 

considerable distance from the threshold of the forces due to the more compact internal 

structure of the sites V23F and V66, and perturbing the originally independent system of 

the forces, resulting in the occurrence of the mutational non-additivity(Figure S2E-F) 

Figure S2 Staphylococcal nuclease single mutant and double mutant structures in the case 

of local interaction forces. (A)E75V mutant;(B)L37A mutant; (C) L37A/E75V double 

mutant; (D) V23F mutant; (E) I72V mutant; (F) V23F/I72V double mutant The grey 

connections are van der Waals forces, the blue ones are hydrogen bonds, the orange ones 

are π-π stacks, and the yellow ones are the distances between the atoms in the residues. 




