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Abstract

Introduction: Designed ankyrin repeat proteins (DARPins) are relatively small non-immunoglobulin scaffolds with high affinity
for specific targets. G3 is a DARPin designed to bind to the HER2 (human epidermal growth factor receptor 2) tyrosine kinase
receptor. This study aimed to evaluate the thermostability of DARPin G3 using in silico analyses and amino acid substitutions in the
sequences of its N- and C-capping repeats. Bioinformatic tools were used to compare the structural changes and dynamic stability
of the designed thermostable proteins with those of the original DARPin G3.

Materials and methods: Computational analysis of the primary and secondary structures of the redesigned DARPin G3 was
conducted to predict certain properties. The 3D model of the redesigned proteins was created using the Robetta server, and
molecular dynamic simulations were conducted using GROMACS for 50 ns. Molecular docking between the redesigned proteins
and the extracellular domain of the HER2 receptor was conducted using the ZDOCK server, and amino acid interactions were
plotted using LigPlot.

Results: Molecular dynamic simulations of the structures revealed that the redesigned thermostable DARPin G3 at 350 Kwas more
stable than the original DARPin G3. Molecular docking confirmed the binding of the redesigned thermostable DARPin G3 to the
HER?2 receptor, with a binding energy comparable to that of the original DARPin G3. The amino acid substitution in the capping
repeats of DARPin G3 resulted in an increase of 35-16 °C in the melting temperature of this protein, as well as an improvement in its
dynamic stability when compared to the original DARPin G3.

Conclusion: The design and production of thermostable proteins enhance their durability and stability at high temperatures,
thereby addressing the need for costly cold storage and simplifying the administration management and transportation of these
proteins.
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