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Predicted Pathways — E. coli LeuRS

Aminoacyl-tRNA synthetases (ARSs) are multi-domain proteins that catalyze covalent Pl‘e diC te d Pa thwa s - E. co 11- 1\/[e tRS Pathways| Domains Residues 1327
attachment of amino acids to the 3'-end of the cognate tRNA molecules. Long-range domain- y * E292 = A293 = 1327 5 V335 51247 = ey
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long-range inter-domain communication in modular proteins. However, the molecular
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mechanism of coupled—domain motions and long—range communication in ARSs has remained

poorly understood. In the present study, the molecular mechanism underlying the coupled- 2y o 2 Leucine-
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domain motions in ARSs has been probed. Specifically, a bioinformatics-based analysis has

Residue number
Residue number

Domain
been performed to trace “pre-existing” interaction networks that facilitate coupled-domain Predicted pathways obtained from STCA-NMA analysis for Ec LeuRS [homology model
dynamics. Herein, we report the Statistical Thermal Coupling Analysis (STCA) method, which structure was generated using T. Thermophilus LeuRS structure (pdb code: 1H3N)]. The
. . . ] ) ) ) ) ) underlined residues represent residues that are known to have significant impact on tRNALev
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study. Existence of these interaction networks is consistent with mutational data and is (Cij > 0.8) Identity %“* Aminaocylation Reaction
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Aminoacyl-tRNA synthetases are multi-domain proteins, which are responsible for catalyzlng 0.4; Consv: |- A50 = D52 - H54 Y237 > M134 > D129 - S175 > K142 i 8 NT NN, o b
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protein and information can only be sent through these pathways. VI 0.55; 74 ** The STCA offers an alternative method for predicting pathways of allosteric communication
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yP ' ** The pathways identified by the STCA method using NMA and MD simulations bear
%* Long-range site-to-site communications propagate through networks of conserved and E. coli MetRS NMA Generated Pathways MD Generated Pathways significant similarities (>70% identity).
coevolved residues that are thermally coupled.’ CP Domain_ , i %* The pathways identified by the STCA method bear significant similarities to previously

** The pre-existing pathways in a multi-domain protein can be traced by identifying the reported pathways obtained from the MD simulations and protein structure networks

evolutionarily as well as therrnally coupled residues that form contiguous network of analysis.8

interactions. X Coarse—grained simulations can be used for large proteins to analyze correlated motions.
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