Table 5. Impact of Specific Framework Mutations on Binding Affinity. Each mutation is presented with its corresponding effect on affinity (ΔAffinity) measured as the change in binding energy upon substitution. Positive values indicate improved binding, while negative values suggest a slight reduction. Notably, the mutation H:89 (ASH → GLU) exhibits the highest positive effect (+0.6617), significantly enhancing antigen interaction, whereas mutations such as H:115 (GLN → LEU) show minimal negative impact (-0.0222), indicating overall preserved binding performance.

	Mutation
	Δ Affinity (kJ/mol)

	H:44 (TRP  GLY)
	-0.1441

	H:76 (GLU  ARG)
	0.4925

	H:87 (LYS  ARG)
	-0.0156

	H:88 (PRO  ALA)
	0.0073

	H:89 (ASH  GLU)
	0.6617

	H:115 (GLN  LEU)
	-0.0222



