Probing the Role of Highly Conserved Lysine (K279) Residue in the Editing
Domain of Bacterial Prolyl-tRNA Synthetases

Irene C. Mueller, Matthew J. Tschudy, Karl J. Meitzner, Bach Cao, Sudeep Bhattacharyya, and Sanchita Hati

Department of Chemistry, University of Wisconsin —Eau Claire, WI-54702 ';“QIO'J‘EEE A Crant

» UWEC-ORSP

Spectroscopic Method

» Aminoacylation and editing activity of the wild-type and mutant variants

The Escherichia coli (Ec) prolyl-tRNA synthetase enzyme possesses three » The computed pK, (using Quantum Mechanical/Molecular Mechanical ; 4 usine th , hod develooed by Llovd
distinct domains. Each of these three protein domains has a unique function Method34) of K279 of Ef ProRS is ~16, which is five units higher than the free V\;esre performed using the spectroscopic method developed by Lloyd et
towards attaching proline to tRNAP™®, a charged tRNAP™®. One of those ysine (pK,=10.8) al w
domains, the editing domain, is critical for proofreading the charged » H298, D299, and D347 of Ef ProRS correspond to H302, E303, and D350 of Ec =Aminoacylation Reaction: Ho GNI;F\NH . P
tRNAP™, ensuring the correct amino acid has been attached to the tRNA ProRS E + Pro + ATP + tRNAP°— Wﬁiﬁ |
molecule. In this editing domain, a highly conserved lysine has been found » Computational studies suggest that these three residues stabilized the Pro-tRNAP™ + E + AMP + PP, Z_AH:inO_::empto_7_
to be absolutely essential for proofreading, however, its exact role is not yet protonated state of the K279 where as R385 destabilized it =Pre-transfer Editing Reaction: methylpurine ribonucleoside |
clear. Through site-directed mutagenesis and enzyme kinetic studies we » The protonated state of the lysine is important for either of the following two E + ALA + ATP S E.Ala-AMP + PP, — Phosenorviase (0
have attempted to probe the role of this lysine residue (K279). Herein, we reasons- E + ALA + AMP + PP, vo S v
will present some of our preliminary results. * the interaction with the phosphate group of the tRNAPr =PP. + PP.ase — 2P. i\ﬁ o
| | | <,,N”’|"“‘w’7l\wm + lifg_;:i )
" stabilizing structure via a salt bridge with D299 or interacting "Quantification of P, using PNP AT S S
Ba Ckg roun d with the tRNA backbone (phosphate) [ABSys, = 360 nim]

Experimental Results

» Prolyl-tRNA synthetases (ProRSs) are multi-domain proteins
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