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Introduction Methods

The intracellular environment of all cells is kept reduced by the glutaredoxin (Grx) and thioredoxin systems [1].
Escherichia coli (E. coli) has four Grxs (Grx1-4). Glutaredoxin 3 from E. coli (EcoGrx3, 83 amino acids, 9,12 kDa) was
discovered in viable null mutants for the two efficient reductors of ribonucleotide reductase la (RRla), thioredoxin 1
and Grx1. RRla is essential enzyme for the synthesis of deoxyribonucleotides, the precursors of DNA. EcoGrx3 may
amount up to 0,5 % of total soluble protein but can barely reduce RRIla, implying that its function(s) may not be
confined to the described weak reduction of RRIla [1,2]. Using affinity chromatography, we have previously identified
the protein interactome of EcoGrx3. The present work applied in silico approaches to pinpoint the critical amino acid
residues (contact hot spots) and greater potential surfaces for interactions of EcoGrx3 with its protein ligands.

First, PDB files were extracted from the Uniprot protein database and subjected to molecular docking using the web tool Prism
which also gave the predicted interfaces and the respective docking scores [3]. Dissociation constants (Kys) and Gibbs free
energy bindings were calculated with the web tool Prodigy. The detection of amino acid contacts and types of interactions was
performed by Biovia. The number with which each amino acid of EcoGrx3 participated in the different complexes was used to
calculate its relative percentage in forming complexes. This approach gave the statistically significant contact residues (“contact
hot spots”) [4]. The predicted thermodynamic hot spots were derived from the webtool Proton. Energy network analysis
(https://bioinf.iiit.ac.in/NAPS) was applied on the contact hot spots to give the proposed interfaces of interactions (as in figure 7).

Results

1. Docking 2. The favored residues and surfaces of EcoGrx3 for its interactions with protein ligands

Table 1: The 162 proteins forming in silico
complexes with EcoGrx3 and presentation of their
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types of interactions between EcoGrx3 and its ligands
were covalent (C) confirmed by DTT elution, strong
non-covalent (NC) confirmed by acid elution, and ionic,
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