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An extension strategy of Discovery Studio 2.0 for non-bonded
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Abstract: Non-bonded interaction forces play crucial roles in molecular recognition and binding in biological
systems. However, it is difficult for traditional methods to automatically calculate and batch the non-bonded energy at the
residue level. In recent years, many studies have focused on non-bonded interactions and developed tools to calculate and
analyze such interactions. In this study, we present a highly automated approach for the calculation of non-bonded energy.
Our strategy invoked protocols relevant to non-bonded interactions within Discovery Studio 2.0 (DS2.0, Accelrys Inc.)
bottom module using Perl script, and determined the direct command line operation of calculating non-bonded interaction
energy batches without accessing the graphical interface of DS. This approach extended the DS2.0 module and was
applied to a recent study of complex structure analysis.
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Fig. 3 Heatmap representation of pair-wise nonbonded energy values in NAD" dependent
DNA ligase complex (adenylation domain and OB domain, PDB code: 20wo)
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Vertical axis: protein sequence of ligases ; Abscissa: double-stranded DNA bonded to the ligase; The scale is pair-wise nonbonded energy values (kcal/mol).
Several regions in NAD" dependent DNA ligase with significant non-bonded interaction have been obtained (indicated by the arrow). Three of these regions
have been found in previous studies (1,V,VI1) and three of these have not been defined in previous studies (A,B,C).
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